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EDITOR'S NOTE: 
Beginning with this issue, the Occupational Health Review will be published quarterly instead of semi-annually 
as was formerly the practice. Each volume will now consist of four issues, Numbers 1, 2, 3, and 4, and will be 
published in April, July, October and January, respectively. 


OMISSION: 


In connection with the article entitled, ‘Environmental Control and Occupational Health’’, which appeared 
in the Occupational Health Review, Volume 7, No. 2, January, 1956, the Editor neglected to mention that the 
article was a condensed version of a Chadwick lecture given under the auspices of the Chadwick Trust, Lon- 
don, England, November 17, 1954. We hope that this omission has not caused any undue embarrassment to 
either the Chadwick Trust or the Author. 


COVER PLATE 
The cover plate is presented through the courtesy of the National Film Board. The superimpesed replica of 
an H-Bomb explosion is intended to illustrate the possibility of attack with thermonuclear weapons, and the 
necessity for preparedness in the face of such eventuality. 
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Dr. Charron has directed Civil Defence Health Services 
since its inception in 1950. He has also done considerable 
lecturing on the various aspects of Civil Defence, with par- 
ticular reference to organization, mass casualty care and Pub- 
lic Health problems. 

In addition to his Civil Defence functions, Dr. Charron is 
a Principal Medical Officer of the Department of National 
Health and Welfare and directs the Environmental Health and 
Special Projects program of the Department. 


A future war is likely to be one of survival and 
industrial survival will depend to a large extent on 
community and country survival. Industrial physicians 
will be responsible for emergency health services in 
industry and will play a key role in broader Civil Defence 
planning. Therefore, disaster plans in industry must be 
closely integrated into community, area and national 
planning. Industrial physicians should formulate prac- 
tical disaster plans for industry and should be prepared, 
if necessary, to take the initiative in the development 
of similar plans for the community. In making this 
statement, it is appreciated that physicians in industry 
have a direct responsibility to their employers, but they 
also have a responsibility as members of the community 
and as Canadians. These two areas need not conflict, 
in fact they complement one another. 


Prior to the development of large atomic weapons 
of the megaton range, it was considered advisable for 
populations to remain in vulnerable areas. However, 
the tremendous destructive power of these new weapons, 
with their ability to cause widespread radioactive con- 
tamination, makes it essential to evacuate or withdraw 
populations from likely target areas. The acceptance of 
this principle of evacuation has led to important changes 
in Canadian Civil Defence plans. 

In order to understand the developing program, 
it is important to appreciate the meaning of certain 
terms, and understand the four phases of operational 
planning as far as Civil Defence is concerned. 


By K. C. Charron, M.D., Principal Medical Officer, 
Civil Defence Health Services, Department of National Health and Welfare, Ottawa 
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CIVIL DEFENCE H — — 


Definitions: 

1. Pre-attack evacuation is the planned move- 
ment of populations from critical areas on the declaration 
of a state of emergency. 

2. Planned withdrawal is the planned movement 
of populations from critical areas following the receipt 
of warning of an impending attack. 

3. Priority classes, might include— 

(a) Young children and school children accom- 
panied by mothers or other responsible per- 
sons. Teachers should also be evacuated to 
reception areas to augment school facilities 
for children of school age in the reception 
communities; 

(b) Expectant mothers; 

(c) The aged; 

(d) Adult disabled and ill, in hospital and confined 
to home. 

Operational planning for Civil Defence can be 

divided into four phases. 

Phase A. Pre-attack evacuation of pre-selected large 
cities. This is the thinning out of populations by evacuat- 
ing priority groups. 

Phase B. Planned withdrawal from pre-selected cities 
—to be put into operation on the alert signal. 

Note: When the period of strategic warning is of 
short duration, or in circumstances when no warning 
is received, Phase A and B. would have to be accomp- 
lished at the same time. 

Phase C. Action after the incident occurs—to be put 
into operation in any area where an attack takes place. 
Phase D. Aid and Rehabilitation, which will include 
both disaster cities and reception areas. 

Pre-attack Evacuation—Phase A. 


First, let us consider the effect of pre-attack eva- 
cuation of priority classes from critical areas during a 
period of strategic warning. The period of strategic 
warning might only last a few hours. With this in mind, 
plans will have to be formulated to move this group of 
people as rapidly as possible to reception communities. 
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One-fifth to one-quarter of the total population in 
Canada lives in critical areas. Of this total, over 40% 
are included in the so-called priority classes. In other 
words, if it is decided to evacuate priority classes from 
critical areas, we in Canada would be faced with the 
evacuation of about 1,500,000 persons. It is evident, 


Ss 


\ 


NN 
therefore, that the relocation of populations of this 
magnitude by itself will have a profound effect on 
normal health services. When you add to this the loss 
of facilities within these critical areas, such as hospitals, 
laboratories, and medical supply sources, it is apparent 
that emergency health services will have to be developed 
for reception communities. Further, it must be admitted 
that modern medical practice has come to rely on ela- 
borate and extensive health resources and under 
emergency conditions it will be necessary for extensive 
improvisation and in the final analysis, an acceptance 
of less elaborate facilities. This need not necessarily 
lead to a lowering of the standard of health care, but 
it will tax the ingenuity of our practitioners in making 
the best use of facilities at hand. Although patient-doctor 
relationships should be maintained whenever possible, 
a major change in this regard would seem to be inevit- 
able, particularly during the early stages of evacuation. 
In addition, this mass movement of population will make 
it necessary to relocate physicians on an equitable basis, 
taking into account the revised needs of reception and 
evacuated communities. It cannot be emphasized too 
strongly that Civil Defence and Armed Services re- 
quirements must be carefully considered in this emer- 
gency deployment of personnel and resources. 

It will be appreciated that the mental health and 
social implications of such an evacuation of populations 
will require careful study. A top level Committee of 
Social Scientists has been established to consider this 
problem and a report is being prepared at the present 
time on methods which could be adopted to minimize 
the psycho-social effects. 

Planned Withdrawal—Phase B. 
The planned withdrawal of the remainder of the 


population from critical areas would take place following 
the receipt of a warning of an impending attack. It is 
hoped that the warning period would be of three or 
more hours’ duration and allow for the rapid “crash” 
evacuation of those who stayed behind to maintain 
essential industry in production and keep other vital 
activities alive. It has been argued that it would be 
impossible to carry out such a rapid withdrawal of 
people from some of our large cities. However, studies 
indicate that plans can be formulated which would 
achieve this goal. These plans must be carefully pre- 
pared in detail and can only be successful if the public 
know what to do and when to do it. 

The effect of Pre-Attack Evacuation and Planned 
Withdrawal on Civil Defence Health Services 
Arrangements 

(a) Basic Principles Remain the Same 
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The basic principles in Civil Defence Health 
Services planning are: 

(1) Peripheral mobilization of personnel, trans- 
portation and supplies; 

(2) Central deployment of Civil Defence forces 
to the area of devastation; 

(3) Mobile support from communities outside the 
disaster site. . 

These principles were established several years ago 
for the small A-Bomb and are still considered practical 
for the larger weapons. However, the larger areas of 
destruction will make it necessary to mobilize at greater 
distances from vulnerable areas and provide coverage 
for a much greater circumference. Mobile support will 
need to be provided not only from adjacent areas but 
also from communities which may be several hundred 
miles from the disaster site. 


(b) Primary Treatment Services 
These services function in advance of the hospitals 
and provide first aid and primary treatment close to the 
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disaster site. They must be mobile and sufficiently 
numerous to provide early casualty care over a wide 
area. A new organization has been developed with 
these principles in mind. 
(c) Need for Increasing Emphasis on Improvised 
Hospital Planning 

A considerable proportion of our best hospital 
facilities will be lost as far as immediate use is con- 
cerned. This will mean the evacuation of cases from 
hospitals in critical areas to reception communities, 
which will produce an increased case load for these 
smaller hospitals. Therefore, existing hospital facilities 
will not be available to the extent previously estimated 
for post-disaster casualty care. For example, in Canada 
the total number of acute hospital beds (excluding T.B. 
and mental institutions) is 68,000 and of this total, 
about 47,000 are situated in critical areas. Therefore, 
we may have to plan for at least a temporary loss of 
almost 70% of our total available bed capacity. These 
facts make it necessary for us to replan our improvised 
hospitals as complete units capable of providing most 
aspects of casualty care ona continuing basis. In addition, 
it should be emphasized that these improvised hospitals 
can only be set up quickly and used efficiently by staff 
that have been trained for this purpose. Therefore, it 
will be necessary to provide improvised hospital equip- 
ment for training purposes, to package this equipment 
on a functional basis so that it can be set up and repack- 
aged quickly and to work out practical training proce- 
dures for key staff. 
Total expansion of hospital services as far as we 
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are concerned in Canada is likely to be restricted by 
the limited number of professional personnel available, 
particularly physicians. There are only about sixteen 
thousand physicians in Canada and with Armed Services 
and other commitments, it is unlikely that our physicians 


could man hospitals which provide for more than 
150,000 beds. 
(d) Emergency Public Health Arrangements 

The relocation of large segments of our population 
in smaller communities will lead in many cases to an 
over-taxing of existing sanitary facilities. Arrangements 
will have to be made to provide for improvised methods 
of water treatment, waste disposal and other sanitary 
arrangements to ensure adequate health protection. 
Other public health problems, such as mass immuniza- 
tion, require further study. 
(a) Fresh Emphasis on Mobile Support 

Because of shortage in professional personnel and 
essential facilities, mobile support has always been 
emphasized in Civil Defence Health Services planning. 
This principle needs fresh emphasis to take into account 
revised estimates on casualties and increased areas of 
devastation associated with the newer weapons. There- 
fore, plans are being broadened to recognize the in- 
creasing importance of moderate sized and small 
communities. However, it must be appreciated that 
greater emphasis on the role of these smaller communi- 
ties will result in a more difficult job as far as overall 
planning is concerned. In Canada it will mean that the 
activities of many communities will have to be co-ordi- 
nated with the primary objective of providing immediate 
aid to a particularly critical area. At the same time, 
planning will have to be flexible to permit mobile 
support in other directions or to allow these communities 
to act as reception centres. Effective progress of this 
nature cannot be developed on a patch-work basis, and 
important policy decisions may have to be made to 
enable this type of approach to be developed. 


Present Stage of Development of Civil Defence 
Health Services Plans in Canada 

Most of the basic Civil Defence Health Services 
plans have been completed and we are at the stage of 
implementation. This does not mean that full scale 
Civil Defence forces should be mobilized at the present 
time. However, it does mean that basic units should be 
established. These units would be capable of dealing 
with peace-time emergencies and would form a basis 
for rapid expansion to meet Civil Defence war-time 
needs. This type of approach appears to have widespread 
support as the units so formed are of moderate size 
and the problem of maintaining interest and activity is 
thus reduced to manageable proportions. For example, 
in implementing the Casualty Services program in 
Canada, it has been agreed that 226 Advanced Treat- 
ment Centres (formerly called First Aid Stations) be 
established. Each of these units is considered capable 
of providing treatment for 500 casualties. 

The hospital program is well advanced and has 
been developed by a series of regional Hospital Disaster 
Institutes. By the end of this year personnel from over 
250 of the larger hospitals in Canada will have attended 
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these courses. The hospitals they represent contain about 
two-thirds of the acute hospital beds in Canada and a 
large percentage are situated in strategic areas. 
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Courses have also been established at the Civil 
Defence College at Arnprior for physicians, nurses, 
and pharmacists. The first two courses for physicians 
were held in the Spring and Fall of last year and were 
attended by 90 physicians including 40 industrial 
physicians. The third course was held from March Sth 
to 9th, 1956 and at least one more is planned for the 
Autumn. The program lasts a week and emphasis is 
placed on emergency treatment of traumatic conditions, 
special weapons effects and the practical application 
of Civil Defence Health Services programs. Arrange- 
ments have also been made to teach Casualty Simulation 
during the physicians’ course. In this way it is possible 
to demonstrate to physicians in attendance the value 
of this new technique in adding realism to training 
methods. Casualty Simulation will be of value not only 
to lay personnel but also to professional groups partici- 
pating in this program. 

As far as nurse training is concerned, we are 
engaged at the present time in a series of three courses, 
each lasting a week, to provide up to date information 
to nurse educators on the problems of the nursing 
aspects of mass disaster. Similarly, pharmacists are 
being trained in the role of the pharmacist in Civil 
Defence, with particular emphasis on participation in 
the medical supplies program and laboratory services. 

The program for the purchase ot essential medical 
supplies is well advanced. To date we have placed 
orders for the supplies required for 210 Advanced 
Treatment Centres and the material required to supple- 
ment hospital supplies for the immediate treatment of 
100,000 casualties. This year’s program will increase 
the operational supplies for Advanced Treatment 
Centres to 315, and the hospital stocks to those required 
for 150,000 casualties. In addition, 100 Clinical La- 
boratory Kits have been ordered and the program for 


the current year includes supplies for 34 Emergency 
Bleeding Centres and 10 Mobile Public Health Labora- 
tory Units. Supplies will be stored on a regional basis 
across the country at points which are readily accessible 
to critical areas. Local distribution of the items required 
in the immediate post-disaster period will take place 
when the state of emergency justifies such further 
distribution. 

Special weapons planning is also a responsibility 
of Civil Defence Health Services. In this regard, the 
parent Working Party met recently to outline the general 
principles to be followed as related to the effects of 
atomic, biological and chemical warfare. 


The Role of the Industrial Medical Services in 
Civil Defence Health Services Planning 

(a) Participation in Civil Defence Casualty 
Services arrangements 

Casualty Services for Civil Defence is divided into 
Primary Treatment Services and Hospital Arrangements: 

1. Primary Treatment Services 

(a) Casualty Collecting Units which provide 

primary first aid at the disaster site, and 

(b) Advanced Treatment Centres set up as close 

to the disaster area as possible to provide 
first treatment. 

2. Hospitals 

(a) Existing hospitals with functions altered to 

provide medical care under disaster condi- 
tions, and 

(b) Improvised hospitals established in suitable 

buildings such as schools. 

Where industrial medical services exist, they will 
form a valuable nucleus around which Civil Defence 
Casualty Services can be built. In particular, the 
industrial medical units would appear to be suitable 
for the development of primary treatment services. 
Industrial physicians have an understanding of the 
early medical treatment of traumatic conditions and 
have available nurses and well-trained first aiders 
to form the basis of these units. In some communities, 
it may be practical to merge the industrial services in 
several adjacent small plants to form the large unit, 
whereas in large industries, the facilities may be suffici- 
ent to meet a unit requirement. Othet methods of 
development may be more suitable for particular in- 
dustries, but in all circumstances, the development 
should be co-ordinated with the over-all community 
plan. Furthermore, in many circumstances the local 
Civil Defence Health Services director may be able to 
allocate additional professional personnel to augment 
in-plant services during the disaster period. The aim 
should be to utilize fully the experience of industrial 
medical personnel in handling industrial emergencies. 
This experience should play a maximum role in Civil 
Defence Health Services arrangements. 

It must be remembered that a basic concept in 
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Civil Defence casualty planning is to provide services 
which are flexible and mobile. The plant medical 
service should be organized to function as a casualty 
unit within the plant, and also as a mobile unit which 
might be moved to a more strategic location if the dis- 
aster is some distance away. As soon as possible after 
an emergency, the industrial medical service should 
be re-established in industry. At a later stage in the 
post-disaster period, particularly after a major incident, 
the unit might be called upon to provide out-patient 
services to relieve congested hospitals of much of this 
responsibility. 

Supplies will be required for this expanded service. 
It is recommended that industries keep on hand sufficient 
emergency supplies to meet peace-time needs. This might 
mean an increase of about 20°; to essential items in 
present inventories. It is further recommended that 
these supplies should include items stockpiled for Civil 
Defence purposes. This would allow staff to become 
familiar with the use of such materials and also permit 
supplementation from Civil Defence sources when an 
emergency has been declared. 

It will be seen from the foregoing that industrial 
medical services have a major responsibility in the 
development of casualty services for emergency pur- 
poses. 


PLAN FOR CASUALTY EVACUATION 


For wor emergency or peacetime disaster away from populated area. 


DISASTER AREA 


R-points of rescue. 
ccp- casualty collecting 


post. 
ATC- advanced treatment 
centre. 


(b) Control of Toxic and Dangerous Chemicals in 
Industry 

Modern industry uses many chemicals which are 
highly toxic but are employed with safety in peacetime 
because of adequate control. Certain industrial chemi- 
cals are also highly inflammable or liable to explode. 
In a wartime disaster or a major peacetime emergency 
these materials might become widely dispersed and 
produce additional casualties and panic. This could 
interfere with fire-fighting, rescue and casualty service 
arrangements. Furthermore, the blast might disrupt con- 


trol measures in plants near the fringe of the disaster area 
and create a continuing hazard for employees on the job. 

Civil Defence authorities should know these danger 
spots in industry and keep an inventory of location and 
methods of control. They should be advised on how to 
prevent or limit such an occurrence by an advisory 
committee of personnel familiar with local industry 
and the associated health hazards. 

In industries with in-plant health services, the 
medical department should consult with safety engineers 
and obtain a complete picture of the situation in that 
particular plant. However, as many of our industries 
do not have a medical service, official industrial health 
agencies should be prepared to assist with this program, 
particularly in potential target areas. These agencies 
will have considerable information on hand, obtained 
from plant visits and studies, but in certain cases addi- 
tional surveys will be required. When this is necessary, 
the technique used for a preliminary industrial hygiene 
survey, with modifications to suit local conditions, will 
provide a rapid means of obtaining the over-all picture. 
A more detailed study can then be made of potential 
danger points. 

Civil Defence authorities should have all of these 
data assembled and on file. They should inform fire- 
fighters, rescue and casualty personnel where hazards 
are likely to occur and the measures recommended to 
minimize the danger. If special protective equipment 
is necessary, it should be stored in an easily accessible 
spot, and personne] trained in its use. Local Public 
Health authorities should be alerted when industrial 
materials are likely to cause any public health problems 
in the community such as the contamination of water 
supplies or dangerous situations in neighbouring built-up 
areas. If the water supply of communities downstream 
is in danger, they should be promptly warned. 


(c) Morbidity Records in Industry and Their 
Value in Biological Warfare Defence. 

Accurate disease reporting from a variety of sources 
will provide valuable information for the early detection 
of illness which may be caused by biological warfare 
agents. This information should be obtained from every 
available reliable source as it is a necessary procedure 
to provide effective treatment and to minimize the 
effect on the populace. Records of absenteeism in in- 
dustry, particularly if they are interpreted by informed 
industrial medical personnel, can make a major con- 
tribution to this detection system and should be inte- 
grated into this part of the Civil Defence program. 
Summary 

This article outlines recent developments in Civil 
Defence Health Services planning to include principles 
of evacuation considered necessary to meet the threat 
of the newer weapons. The key role of industrial physi- 
cians and industrial medical services is described. 
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INJURIES IN AT OM 


by F. C. Pace, M.D. 
Medical Consultant, Special Weapons Section, Civil Defence Health Service 


Dr. Pace served with the R.C.A.M.C. from 1934-1954 and 
spent five years overseas in the United Kingdom and Central 
Mediterranean Theatres of War. His last army appointment 
was Commandant of the Joint Services Atomic, Biological and 
Chemical Warfare Defence School at Camp Borden, Ontario. 
Since 1954, he has occupied the position of Medical Con- 
sultant, Special Weapons Section, Civil Defence Health 
Services, Department of National Health and Welfare, Ottawa, 
Ont. 


The requirement for a civil defence organization 
arises from certain alterations in the concepts of modern 
war. The first of these is, the acceptance as targets of 
large industrial and population complexes. The second, 
is the development of long-range weapon carriers; at 
present, guided missiles. The third, is the invention of 
weapons of mass destruction—the biological weapon, 
the chemical weapon and atomic bombs. 

BIOLOGICAL WARFARE is defined as the use 
of disease-producing micro-organisms or their toxic 
products to produce disability, disease or death, to man, 
useful animals and crops. The term also includes the 
use of plant-growth regulators (e.g. defoliants and 
similar agents) against crops. 

CHEMICAL WARFARE against this continent 
has become logistically feasible since the development 
of the powerful anti-cholinesterase family of poisons 
known as the nerve gases. Their characteristics are very 
high toxicity, lack of odour and of irritation properties, 
very rapid action and difficulty of detection. Most major 
Powers can produce and deliver nerve gases. Like 
biological warfare, chemical warfare can be granted 
only passing mention in this paper, but a few points 
should be remembered in relation to them. Both are 
anti-personnel weapons. Both offer difficulties of de- 
tection. Neither has ever been used against a civilian 
target. Neither seems as likely a weapon as the atomic 
weapon in a surprise attack on the North American 
continent. Both are dependent on almost ideal meteorolo- 
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gical conditions for the maximal target effects; but, 
nevertheless, they cannot be neglected in Civil Defence 
planning. 

ATOMIC WEAPONS — Some preliminary clarifi- 
cation is required before fuller consideration of the 
effects of atomic weapons. Here, we shall regard such a 
weapon as a projectible device designed to release 
nuclear energy in several converted forms against 
structural targets and populations. The term will include 
the earlier and ‘‘smaller’’ weapons of the 1945 attacks 
on Japan; the very large ones commonly called hydrogen 
or thermonuclear weapons, and shells of comparatively- 
limited power for projection by cannon. 


Avoiding speculation on weapon design, one may 
say that nuclear energy can be released by one of two 
processes or by their combination. The early “‘atom’’ 
or ‘‘fission’’ bombs depended on the principle of splitting 
the nuclei of certain heavy and unstable metallic ele- 
ments (uranium, plutonium) into two lighter elements, 
with the release of energy in various forms. The newer, 
more powerful weapons depend in part on the fission of 
heavy elements, in part on the fusion of light elements 
(typically an isotope of hydrogen); the fission process 
being thus increased in efficiency to release much 
greater energies. Regardless of the process or combi- 
nation of processes, the products of all such weapons are 
qualitatively the same and quantitatively in similar 
proportions. 


The CAUSE of an atomic explosion, then, is either 
nuclear fission or a combination of fission and fusion. 
The products of an atomic explosion are blast energy, 
heat energy, (including light) and immediate nuclear 
radiation, as energy-products; and radioactive material 
(residual radiation) as a particulate product. 


The FORCE of an atomic explosion is measured in 
two energy units, the kiloton (KT) equivalent to the 
energy released by one thousand tons of ordinary high 
explosive; and the megaton (MT) equivalent to that 
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released by one million tons. The first atomic weapons 
were 20 KT weapons; recently detonated high-yield 
weapons are well into the megaton range, being equiva- 
lent to five, ten or more million tons of high explosive. 
There are likely a number of weapon-yields available, 
from a few KT for atomic cannon to several or many 
MT, for use against large metropolitan targets. 

The following table is an approximate comparison 
of effects on an urban target of a guided missile of World 
War II type (say, a V2 guided missile carrying a ton 
of H.E.), an atomic weapon of 20 KT yield and a 10 MT 
“hydrogen bomb’”’. 


Class of damage 


Complete Severe Moderate Partial 
V2 Guided Missile 100 yds. - 400 yds. x 
20 KT A-Bomb 0.5 mi. 1.0 mi. 1.6 mi 2.0 mi. xx 
10 MT A-Bomb 4.0 mi. 8 mi. 12 mi.. 16 mi. xxx 


x—Assume aerial burst 
xx—Assume optimum height of burst 
xxx—Height of burst not considered. 


QUANTITATIVE RELATIONSHIPS of the pro- 
ducts of an A-Bomb explosion are (as said) about the 
same for all energy yields. Blast accounts for approxi- 
mately 55 per cent of the released energy, instantaneous 
heat (flash heat) for 30 per cent, immediate nuclear 
radiation 5%, and residual radiation, 10 per cent. 


PHENOMENA 


Of the many phenomena of an atomic explosion, 
three are of paramount inter-related importance; they 
are the formation of the ball of fire, crater formation and 
radio-active fallout from the bomb-cloud. 


The ball of fire is formed at the instant of detonation. 
It consists of vapourized radioactive materials produced 
by the fissioning event and possesses temperatures of 
solar intensity. Its initial diameter varies with weapon 
yield—a 20 KT weapon produces a fireball 600 to 800 
feet in diameter, one of heavy megaton yield, of three 
miles diameter. In the cases of weapons in the KT 
range (e.g. the Hiroshima-Nagasaki bombs), the blast 
effect on the target is maximized by high aerial burst, 
so high that the fireball does not touch the earth’s 
surface. The energy yields of megaton weapons are so 
great that burst-height is not too important. In any case, 
when the fireball touches the earth's surface, a crater 
is formed and ground-material is entrained by the rising 
fireball, contaminated by the radioactive material of 
which it is composed and returned in part to the surface 
to contaminate greater or less areas as radioactive fall- 
out. This matter of fallout will be annotated later; mean- 
while, the rule is that a contaminating burst occurs when 
the fireball touches the ground; a non-contaminating 
burst when it does not. The crater formed by a 20 KT 
ground burst is ‘as big as several football fields’’. That 
formed by one experimental megaton-range device 
converted a coral island into a crater a mile across and 
175 feet deep. 


CASUALTIES FROM THE BLAST EFFECT are 
produced in the following manner. A spherical shock 
front—really a ‘‘slab’’—of air, travels with sonic or 
supersonic velocity from the explosion-centre and is 
reinforced by its own reflections from the ground. This 
shock-front damages structures and creates large 
numbers of low-velocity missiles from flying and falling 
debris. These missiles produce the “blast-casualties’’— 
ordinary cases of trauma, remarkable only because they 
occur suddenly and in large numbers. 

CASUALTIES FROM THE HEAT EFFECTS 
arise from two sources. The most characteristic is the 
heat-flash, into which about 30 per cent of the released 
nuclear energy is converted. The distances to which 
it causes thermal injury is a function of several factors— 
weapon yield, haziness or clarity of the atmosphere, 
interposition of protective materials and so on. On a 
clear day the heat-flash from a 20 KT weapon will 
inflict second-degree burns to unclothed skin at two 
miles or more; a 10 MT weapon (by calculation) to 17 
miles. The second source of thermal injury lies in the 
many fires that arise in damaged areas. Undoubtedly 
large numbers of Japanese victims perished in the 
flames of burning buildings. 

Blast and heat caused the major disabilities in 
80 to 90 per cent of surviving casualties at Hiroshima 
and Nagasaki, radiation in the remainder. Moreover, in 
these attacks, the radiation was immediate, that is, due to 
gamma rays emitted from the fissioning-process. Ap- 
preciable ground-contamination by fallout did not occur 
because the detonations were high aerial bursts and of 
relatively-low yield. Thus, until megaton-weapons were 
introduced, the position in regard to radiation-injury 
was this. Radiation injury per se was not quantitatively 
important; the injury was produced by penetrating 
gamma-rays from a source outside the organism; ground, 
water and personal contamination by radioactive fallout 
was considered a remote hazard; ingestion and inhala- 
tion of radio-active material by persons near or distant 
from the target area was of little more than academic 
interest. 


The megaton weapon has changed our concepts 
and increased our problems. First, its use assures 
destruction of any ordinary urban target. Second, it 
creates an extensive crater which will remain radioactive 
for years. Third, it presents the hazard of radioactive 
fallout over areas of thousands of square miles. It is 
worthwhile, therefore, to examine those characteristics 
of fallout which are of medical interest. 

The constitution of the fallout has been mentioned; 
it consists of particles of fairly-wide diameter spectrum 
to which the mixed fission products adhere. The mixed 
fission products, in their turn, are formed of some forty 
or more elements in about 100 radioisotopic forms. 
Unfissioned uranium or plutonium and activitated ele- 
ments of the ground materials are additional constitutents. 
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The YIELD of mixed fission products (m.f.p.’s) 
occurs in a ratio of the order of three hundred mega- 
curies (1 Mc = one million curies) per kiloton yield 
measured at one hour after the detonation. A 20 KT 
weapon, therefore, produces an “‘initial’’ activity of 
6000 Mc (60 million curies) in terms of fission products, 
a 10 MT weapon of three million megacuries; these 
data all according to best published figures. 


RADIOACTIVE DECAY of the isotope-complex 
takes place rather rapidly with time and can be described 
with mathematical nicety. As an indication only, if 
the radiation intensity in a fallout area is 1000 roentgens 
per hour, at seven hours (Z + 7 hrs) it will have fallen 
by a factor of 10, to 100 R hr.; at Z + 49 hours (say, 
two days after) tolO R hr.; at Z + 12 days (two weeks) 
to 1 R/hr., and at three months to 0.1 R hr. Let us note 
however, that forecasts based on mathematical assump- 
tions are less reliable than actual observation, a fact 
that any clinician will appreciate. 


The GROUND AREA attfected by fallout can be 
very extensive. After the megaton detonation in the 
Pacific of lst March, 1954, an oval area about 200 miles 
by 40 miles was contaminated to degrees lethal or 
damaging to man. But the delineations of a fallout area 
are fuzzy, not discrete; the shape and area are resultants 
of many factors, including velocities and directions of 
high-altitude winds, particle-size, nature of the target 
surface and so on; so, again, individual measurement in 
the individual case is required; this single announced 
instance is not a guide for all time. 


The TIME OF FALLOUT is indefinite also, and 
also is a function of several factors. The crew of the 
“Fortunate Dragon’’ 100 miles distant from the explosion 
mentioned, were exposed to greyish-white dust-cloud 
for periods varying between 1!» hours and five hours. 
It may be that early fallout will always be in the form 
of a visible dust, beginning with a few flakes, reaching 
a maximum and then decreasing, like a snow-storm. 
But many factors would affect it and forecast, again, on 
the basis of a single observation, is rather risky. 


The JONIZING RADIATIONS arising from 
radioactive fallout can be classified physiologically as 
of two types; of high penetrating power and of low 
penetrating power. The highly-penetrating radiations 
are gamma rays, somewhat less energetic than those 
constituting the immediate radiation hazard but other- 
wise the same. The slightly-penetrating radiations are 
chiefly beta-particles. The former are responsible for the 
acute radiation syndrome observed in the Japanese 
crewmen, and the latter caused patchy skin-burns 
(see below). Besides the hazards offered from outside 
the body (external radiation hazard) radioisotopes which 
gain access can offer an internal radiation hazard. 
Radio-strontium, a bone seeker and _ radio-iodine, 
selectively absorbed by the thyroid, are the radioisotopes 
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of principle interest. Uranium and plutonium also are 
taken up by bone and, if either be present in the fallout 
complex, they would present an internal hazard; their 
most damaging emanation is the alpha-particle. 


DETECTION OF FALLOUT may be accom- 
plished grossly by observation of the falling ash. In- 
strumental detection of radio-activity, however, is the 
accepted method. Of many electronic and other devices 
developed for this purpose three are of medical interest. 
The first is the survey meter, a portable box-like instru- 
ment provided with dials which denote dose-rate or 
intensity in roentgens per hour. Knowing the time after 
explosion at which a dose-rate (intensity) is read, one 
may calculate other dose-rates for any time anterior or 
posterior to the time of reading and the total dose re- 
ceived (or to be received) during any period of time 
before or after the particular reading. A second impor- 
tant family of instruments is the dose-meter or dosimeter. 
Such operate on a number of principles. They are all 
small, designed to be worn on the person and indicate 
dosage in roentgens (or milliroentgens) accumulated by 
the wearer during his exposure period. The dosimeter 
designed for general use in the civil defence field is 
worn about the neck like an identity disc; it consists of 
phosphate-glass which darkens with radiation exposure; 
it requires a reader-instrument. The third general type 
is the contamination meter for the purpose of detecting 
relatively-low intensities of radio-contamination on 
fomites, food and individuals. 


(In considering “radiac’’ instruments, the practi- 
tioner should remember that these, like the stethescope 
and the clinical thermometer, are diagnostic aids. 
Persons less fortunate than ourselves in the liberality 
of their technologies or professions have, from time to 
time, attempted to extend their legitimate interest in the 
physical results obtained from these ingenious devices 
into the field of clinical interpretation saying, in effect, 
“If you find such a reading you will have such a phy- 
siological result’’. Our use of instrumental aids should 
not displace well-established clinical principles.) 


CLINICAL PHENOMENA—The clinical reactions 
to irradiation are due to absorption of energy by the 
physiological target. The energy may be absorbed in 
the integument or throughout the organism. In atomic 
warfare, beta particles are considered the principal 
factor in producing skin injury, since their penetrating 
properties are limited, whilst gamma rays (being highly 
penetrating) cause the acute radiation syndrome. Beta 
rays arise from the mixed fission products and thus 
contribute to the delayed radiation hazard. Gamma 
rays are given off both as an immediate radiation hazard 
by the fissioning event and from the mixed fission 
products, as a second contributor to delayed radiation 
hazard. 


The immediate radiation hazard caused (as said) a 
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certain proportion of the casualties in Japan. Even then 
with 20 KT weapons, the injuries caused by radiation 
were few compared to those due to heat and blast. With 
larger (MT) weapons, for reasons of physics, blast and 
heat, ‘‘over-run’’ the immediate radiation hazard so it 
may be that cases receiving damaging quantities of 
prompt gamma radiation will die from other causes. But 
the fallout from megaton bombs is so extensive that 
radiation, both penetrating and non-penetrating becomes 
a serious hazard, so that, from the present moment 
radiation injuries should be regarded as co-equal with 
trauma and burns. 


The stages by which radiation injury occur are 
four. The first, already mentioned, is that of energy- 
absorption. The second is the stage of primary change, 
likely the formation of oxidizing radical (H,O,, HO;) 
from body-water. The third stage, metabolic change, is 
complex and probably involves the reaction of the 
oxidants ‘“‘with important substances necessary to sup- 
port life’. The last stage is that of clinical change. 

The acute radiation syndrome is by now well- 
known and requires no extended description. It may be 
useful to remember, however, that the clinicopathological 
phenomena are necrosis, haemorrhage and infection; 
that suggestive clinical findings are vomiting on the 
day of exposure, generalized haemorrhagic phenomena, 
ulceration of the bucco-pharynx; and that diagnostic 
findings are reasonable proof of exposure to irradiation 
(dosimeter readings), epilation and the development of 
a purpuric rash. Much valuable clinical information is 
now becoming available on this syndrome. Particularly 
in regard to effects of given dose-levels, we are reaching 
more certain ground than we occupied a few years ago. 


Apart from classical accidents such as that sus- 
tained by Bequeral, the earliest cases of beta-particle 
injury were reported by Knowlton, et al.; four workers 
handling beta-emitting fission products of an experi- 
mental explosion without proper precautions sustained 
severe hand injuries. The doses inflicted were estimated 
as 3000 to 16,000 roentgen equivalent physical units. 
The course of the injury is described in four stages; 
(a) a stage of tingling and itching within a few hours of 
exposure, with slight erythema and oedema; (b) an 
asymptomatic period of several days: (c) secondary 
erythema with vesicles and bullae: (d) atrophy and loss 
of epidermal structure. This account agrees quite well 
with Japanese observations which follow. 


The effects of early fallout on people have been 
discussed by the Japanese and American studies have 
now been published. The crew of the ‘Fortunate 
Dragon”, caught in the grey-white ash-fall from the 
megaton detonation of March 1954, presented charac- 
teristic signs of acute radiation syndrome due to highly- 
penetrating gamma rays and skin-burns due to slightly 
penetrating beta particles. The total external exposure 
seems to have been of the order of 270 to 440 gamma 


roentgens over a period of many days; there was 
definite evidence of internal absorption of radioisotopes. 
Low blood-platelet and leukocyte counts were observed 
two weeks later in hospital. Six cases were jaundiced, 
one of which died. The habitants of the Marshall Islands 
showed integumentary reactions to fallout exposure. 
Published reports indicate that the group of 267 people 
in the Marshall Islands received 100 to 200R whole body 
gamma irradiation; none were ill from radiation syn- 
drome, some had skin lesions from radiation-burns and 
some were internally contaminated (though not to a 
serious degree.) 

The clinical sample furnished by the fallout incident 
of 1954 furnished a total of 290 cases—23 Japanese 
fishermen, 31 U.S. Service Men and 236 Marshall 
Islanders. Sixteen of the Japanese were seriously affected 
by skin burns or radiation syndrome or both, and one 
died. Seventy-four of the Marshall Islanders experienced 
radiation burns. None of the service personnel were 
affected clinically. 

As with clinical studies, the position in regard to 
dose-effect relationships has improved recently. Co- 
ordination of the earlier estimates of the median lethal 
dose of immediate gamma irradiation to the whole body 
has been partially attained by exemplary studies of 
accidents in atomic industry. The median lethal dose for 
man, of prompt whole body irradiation by penetrating 
gamma rays is 400 + 100 R; if the dose-rate is slower 
the somatic reactions are less. Radiation sickness can 
be expected in persons who have received 150 R prompt 
whole body irradiation. Eight such doses at weekly 
intervals probably would be tolerated without immediate 
reaction; this statement, unsupported by clinical evi- 
dence, is less acceptable than are the preceding. 

THE INTERNAL RADIATION HAZARD as- 
sociated with radio-active fallout in its early phases is 
not easy to evaluate. From released data, texts and 
conversations with medical and technical experiment- 
alists it seems that the particles constituting the radio- 
active fallout are larger by at least an order of magnitude 
than those which constitute an inhalation hazard. That 
is, their diameters centre on 100 microns and do not fall 
within the 1-10 micron range which is retained by the 
pulmonary alveoli. From observation of exposed persons 
it appears that ingestion as well as inhalation can be a 
route of access for the radioactive materials to the or- 
ganism. 


Of the 30 to 40 elements and their many radioactive 
forms there are fortunately very few which act as true 
metabolites. Uranium and plutonium are dealt with in 
the body very much in the manner of lead, that is, certain 
proportions are taken up by bone and lodge there almost 
indefinitely. Radio-strontium (Sr. 89, Sr. 90) is a parti- 
cularly hazardous component of the fission products. 
Sr. 90 constitutes three to four per cent of the total 
activity of the mixed fission products and physiologically 
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behaves very much like calcium. It is now known that 
radio-strontium can be taken up from the soil by plants 
and can enter the food-chain in that manner. Further, 
a small proportion of the radio-strontium which is 
consumed by grazing animals is excreted in the milk. 
This suggests that dairy products derived from cattle 
which have grazed in a fallout area could be dangerous 
to human beings, particularly to young human beings 
who are dietetically milk-dependent. The full extent of 
this hazard has not been evaluated but there has been 
a tendency to over-stress the risk and a conservative 
view is indicated at present. 

Radio-strontium is particularly hazardous to the 
mammalian organism which metabolizes the material 
quite readily. The physical half-life of strontium 90 
is very long (20 years) and when taken into the body and 
built into the bone structure it may remain there for 
life. Radio-strontium is a beta-emitting substance and so 
causes local damage; the principal hazard, therefore, is 
formation of bone tumour. The body load of strontium 
90 is very low indeed, that is, one microcurie. For 
practical purposes, this means that there is no tolerance 
for strontium 90. 

Radio-iodine (Iodine 131) is taken up in the manner 
of ordinary iodine by the thyroid gland. A fair proportion 
of that which gains access to the body finds its way into 
the thyroid and theoretically could cause damage to a 
degree sufficient to produce myxodoema. 

The normal means of diagnosis of internal contam- 
ination is by radio-chemical examination of urine,feces 
and breath. These methods require very special equip- 
ment and highly trained personnel and are time- 
consuming. 

CROSS-STRESS—The combination of radiation- 
injury with trauma or burns materially depresses the 
outlook for recovery. Experimental mammalian work 
has shown that a small burn, in itself not dangerous, 
can be followed by death if an appreciable, though sub- 
lethal, dose to the subject, of X—or gamma-radiation 
has also been administered to the subject. This is the 
cross-stress phenomenon. 


LATE SOMATIC EFFECTS OF RADIATION 


The late somatic effects of radiation among the 
Japanese are still under study. The principal ones seem 
to be diffuse cataract, a slight but appreciable increase 
in the occurrence of leukemia among the survivors of 
acute radiation sickness, temporary sterility particularly 
in the male, microcephalic idiocy in children who were 
exposed in utero at about mid-term, and some shortening 
of the life span. It is probable that other long term 
somatic effects exist, but these appear to be the principal 
ones. 


GENETIC EFFECTS 


In a paper of this kind it is not possible to deal 
adequately with the genetic effects of radiation. It is 


10 


generally conceded the genemutation is caused by 
ionizing radiation, by chemical factors and by certain 
unknown influences. In bacteria, insects, small animals 
and plants, it has been shown with controlled experi- 
ments that radiation does increase the number of genetic 
mutations. A recent paper appears to show that there is 
an unduly high incidence of genetic mutation among 
the first generation of children of radiologists. The 
difference (2 per cent) is light, but it must be remem- 
bered that this is a first generation effect and that gene- 
changes are cumulative, so that in the more remote 
descendents of these exposed persons the incidence of 
mutation might be much higher. 

The slight increase in background radioactivity due 
to the detonation of some 60 to 70 atomic weapons 
within the last seven or eight years has caused a great 
deal of concern. It has been calculated that over this 
continent the increase amounts to 1 10th roetgen for the 
whole period, that is, a very small fraction of the dose 
normally accumulated during the reproductive life of 
the normal individual from such sources as radioactive 
material in the soil, radioactive elements in the organism, 
and from cosmic radiation. This subject, like radiation 
genetics, is under study but it is many generations too 
soon to express any definite opinion on its genetic action. 


SUMMARY 


Of the mass destructor weapons it appears most 
likely that atomic weapons of various yields will be 
utilized. With smaller atomic weapons one is more con- 
cerned with blast and heat casualties but with larger 
weapons radiation injury, from radioactive fallout 
becomes an important source of danger. In concluding, 
it is important to remember that a relatively-small 
proportion of the Japanese deaths at Hiroshima and 
Nagasaki were immediatel deaths; that many injured 
people who were not rescued died in the flames and 
that the largest proportion of all deaths were “late 
deaths’ that occurred in the first six months after the 
attacks. This indicates that many of these later deaths 
were in fact neglect-deaths, and suggests that had the 
people had the most basic type of medical care (ade- 
quate shelter, food, drink and simple dressings) many 
might have survived. Here is a strong argument for 
pre-planning in relation to mass casualties from atomic 
attack. Even if no better than Crimean War standards of 
treatment are attained in mass disaster, nevertheless, 
many lives will be saved and certainly the situation will 
be a great improvement over that of the Japanese who 
were caught completely by surprise and without pre- 
paration for an event of this magnitude. 
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Cancer aud the 


Cancer mankind's greatest unsolved medical 
mystery-—plays terrible havoc with Canada’s labour 
forces each year. According to figures released by 
the Canadian Cancer Society, the annual loss to the 
labour force through deaths from cancer is more than 
55,000 man years. 

There is no way of estimating the loss due to time 
off for cancer illness and the treatments involved, but 
according to Dr. A. J. Phillips, Statistician, National 
Cancer Institute of Canada, it would add considerably 
to the total man years lost. Also, it is impossible to 
estimate the millions of dollars lost in wages and the 
suffering and hardships caused to families stricken by 
the disease. The most tragic part of the story, how- 
ever, is that many of these lives could have been saved 
if the persons involved had recognized the early symp- 
toms of cancer and reported to their doctor for proper 
diagnosis and treatment. 

It is a fact that many types of cancer can be suc- 
cessfully treated by radiation or by surgery if treat- 
ment is begun early. For this reason, the Canadian 
Cancer Society is carrying its educational programme 
right into the factories and workshops of the nation to 
reach working people at their place of work. 

The message of this industrial education programme 
is simple . . . Know the cancer symptoms (listed as 
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seven danger signals) and report immediately to your 
doctor when you suspect the presence of one of them. 
If it isn’t cancer you have lost nothing but a few hours 
of your time. If it is, your chances of a complete cure 
are very good. 

This educational activity includes visits by Volun- 
teers to the factories and plants. They show cancer 
films, speak to groups and distribute pamphlets. This 
programme, which has the endorsement of manage- 
ment and labour alike, is growing each year and will 
undoubtedly help to reduce unnecessary delays be- 
tween recognition of the disease and treatment. 

At the same time, the Cancer Society is fighting 
cancer by supporting research aimed at discovering 
the cause of this baffling disease. This year the Society 
will provide more than a half million dollars to support 
our scientists who are working with every known means 
to solve the cancer riddle. The Society recognizes 
that only through research can the cancer problem be 
completely solved and the disease curbed. 

The money to support education, research and a 
limited welfare progr>mme is collected during the 
Canadian Cancer Society's April campaign for funds. 
Contributing to this campaign is one way in which 
we can all join in the cancer fight and hasten the day 
when this disease will have been conquered by science. 
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Lt-Col. Derby has had considerable experience in mass 
disaster, having served in World War II and the Korean 
Campaign as a surgeon and a surgical consultant respectively. 
His present appointment is Surgical Consultant, Kingston 
Military Hospital, Barriefield, Ontario. He also serves on 
the active surgical staff of the Hotel Dieu Hospital, Kingston, 
and lectures in surgery at Queen’s University, Lt.-Col. 
Derby presents lectures in Trauma to Physicians and Nurses 
during their Civil Defence Indoctrination Courses at the Civil 
Defence School, Arnprior Ontario, and also is Lecturer in 
Trauma to the Joint Services Medical School, Toronto, Ontario. 


In the event of an atomic or thermo nuclear ex- 
plosion it is anticipated that 60 per cent of the casualties 
will be burned to a greater or less degree; many of these 
will also have sustained irradiation or traumatic in- 
juries. (1) It is obvious that in such a disaster, accom- 
panied by thousands of burn casualties, there will be 
little hope of saving them all. It would seem reasonable 
then, with our limited medical potential, that therapy 
should be restricted to those patients who are most 
likely to live. 

What criteria, then, will be used and what type of 
cases will be denied treatment? It can be readily seen 
that no hard and fast rule can be made, for the criteria 
will be altered according to the number of patients 
awaiting treatment at any one time, the severity of 
injuries, and the staff available to render medical aid. 

Farmer has pointed out that, within broad limits, 
the clinical course of the burned person can be foretold 
by the observation of four factors, namely 1) the extent 
the area burned, 2) the age of the patient, 3) the depth 
of the burn and 4) the presence of other injuries. Ruthless 
as it may seem there will be little justification in rend- 
ering extensive resuscitative measures to any person 
of 60 years of age with a full thickness 30 per cent 
burn which is complicated by a fractured femur. 
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TREATMENT OF 


BURNS 


IN MASS 
CASUALTIES 


by Lt-Col. A. C. Derby, R.C.A.M.C. 
Surgical Specialist, Kingston Military Hospital 


The treatment of burns, as with all war wounded, 
must be staged. (2) The initial treatment in the disaster 
area will be rendered by first aiders or medical corps 
personnel. There will be no doctors or nurses this far 
forward. It is readily seen that medical care will be 
extremely scarce in an atomic explosion and it would 
be very unwise to have Medical Officers in the im- 
mediate disaster area where their potential would be 
limited. The main purposes then of the initial care in 
the forward area are the provision of appropriate first 
aid measures and evacuation of casualties. At this level 
the first aiders are equipped to give drugs for the relief 
of pain and to apply dressings. Transport will be avail- 
able for patients who are unable to walk. 

The first aiders are to use pain relieving drugs 
sparingly. (3,4) If morphia in syrettes is available, it 
should be used chiefly for casualties with combination 
injuries. The full dose of '!; grain should only be given 
to adults and the dose should be scaled down in prop- 
ortion to weight for children. Large doses increase the 
harmful anoxia which accompanies the secondary 
shock of severe burns. Other drugs such as barbiturates 
should be substituted whenever possible. An ambulatory 
patient with a small burn (under 10‘,) can be left 
without special dressings and directed to the First Aid 
station. 

If the burned area is extensive, first aiders should 
place a sheet or other clean covering on the stretcher, 
lay the patient on it and wrap the remainder of the 
covering around him. Clothing should be loosened but 
not removed. 

The second level of care will be provided at the 
First Aid station. (1) Here will be rapidly accumulating 
an overwhelming number of injured and burned casual- 
ties, a great percentage of whom will require immediate 
resuscitation. The amount of local therapy which can be 
given to the burned area will be minimal, for the time 
allotted to the burn casualty must be spent on resuscita- 
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tive measures. It is quite obvious that such lesions as 
severe avulsion and crushing injuries, penetrating 
wounds of the head, chest and abdomen, laceration of 
major vessels and compound fractures must take pre- 
cedence over a detailed care of the burned area. With 
this in mind, The National Research Council in United 
States (5) has improvised a burn dressing which can 
be easily applied and easily stockpiled. This dressing 
has been adopted by Civil Defence authorities in 
Canada. (2) 


DEEP SECOND DEGREE BURN 


The universal protective emergency dressing (6) 
is produced in two sizes—22 x 36 inches and 22 x 18 
inches. It is packed with 2 rolls of semi-elastic cotton 
conforming bandage within a sterile brown paper 
covering. The inner surface of the dressing is dry, fine 
mesh gauze, the intermediate layer is composed of a 
one inch layer of absorbent cotton and many layers of 
absorbent cellulose. The last 5 layers of the cellulose 
are water repellent. A simple water repellent cotton 
fabric serves as an outer layer. The bandages have 
little elasticity, but the dressing is to be applied as an 
occlusion pressure dressing, extending well beyond the 
burned area and held firmly in place by the bandage. 
These dressing should cover all burned areas with the 
exception of the face and genitals. The dressings have 
an excellent absorptive capacity and may remain in 
place for as long as 10 days. On the outside of the 
dressing, the individual who performs the dressings 
should draw the appropriate outline of the burned 
area with a waxed pencil. The depth of the burn should 
also be indicated. The evaluation of the depth of a burn 
is very important, and, except for very superficial 
damage is a difficult factor to estimate accurately. The 
uninitiated usually believe the damage to be more 
superficial than is the case. For purposes of notation, 
burns may be described as first, second or third degree. 
The first degree is damage to the epidermis and is 
recognized as an erythema which is followed later by 


superficial scaling. The second degree burn, is damage 
to the dermis, the dermis being much thicker than the 
epidermis; it is possible to further subdivide second 
degree burns into superficial and deep varieties. Super- 
ficial 2nd degree burns are characterized by bleb 
formation while deeper second degree burns present a 
“‘cooked”’ appearance of the skin. Deep second degree 
burns are extremely difficult to differentiate from third 
degree burns which include those in which the damage 
extends completely through the skin into the deeper 
tissue. In these, there is sometimes a ‘‘cooked’’ appear- 
ance and sometimes the surface is charred. 

The first degree burn is not of great clinical con- 
sequence, and is, accordingly, left out of the estimate 
of area burned. Superficial second degree burns heal 
rapidly (5 to 14 days) and leave little scarring. (See title 
photo) Deep second degree burns heal slowly with much 
scarring. An extensive third degree burn requires skin 
replacement and sometimes the deep second degree va- 
riety is also more suitably treated by skin replacement. 
tl is the deep second and third degree burns which need 
prolonged hospitalization and present serious problems 
for late treatment. For this reason, an attempt should be 
made when the damage is first viewed to distinguish 
between a shallow and a deep burn, so that segregation 
and disposal of patients will be facilitated. 

It should not be assumed that the early treatment 
of a burn involves only the application of a pressure 
dressing, for certainly, if time will permit early debride- 
ment should be first performed. This debridement should 
be gentle, using Phisoderm, Cetavilon or one of the 
allied substances; the blisters should be wiped away 
along with any gross dirt. This can be done under in- 
travenous analgesia with morphia or demerol. 


THE OCCLUSIVE METHOD OF TREATING BURNS 

The main problem, which must always be kept 
uppermost in the mind of the doctor in the First Aid 
Station, is the question of priority treatment and disposal 
of the burned patients. The American Army (5) has sug- 
gested that burns can roughly be divided into four 
priorities for simplicity of triage. 

First Priority patients include all those threatened 


13 


i 3 
| 
q 
> 
> q 
t 
> 
+ 
J 
e 


with shock, due either to burns involving more than 
20 per cent of the body surface, or to complicating 
injuries. The burn or injury should be covered by an 
emergency dressing and immediate shock measures 
undertaken. 

Second Priority patients include those who are 
non-ambulatory, but who have less than 20 per cent of 
the body surface burned. After the application of an 
emergency dressing, these patients should be sent to 
an evacuation type unit to the rear of the emergency 
surgical unit. Because the patient will not require shock 
therapy, he can be transported by the most expeditious 
means. 

Third Priority walking burn patients will require 
observation until healing is nearly complete. They 
should be sent to an evacuation type unit where careful 
cleansing can be accomplished. 

Fourth Priority self-care burn patients need to be 
seen only once. The burned area should be cleansed 
with soap and water and a light dressing applied. 

The importance of the treatment of shock assumes 
great proportions at the First Aid Station and at this 
point it would be advisable to discuss the fundamental 
principles in the treatment of this fascinating form of 
shock. 


fi 
THE EXPOSURE METHOD OF TREATING BURNS 


From their experience with the Cocoanut Grove 
fire, Cope and Moore established the fact that the 
amount of fluid replacement necessary in the burned 
patient is proportional to the area of the burn. (7) A 
rough estimation of the percentage of burn can be 
quickly established by the rule of 9. The rule of 9 
divides the body into areas representing 9 per cent or 
multiples of 9 per cent of the body surface. (8) The 
head and each arm are given 9 per cent; the anterior 
trunk, the posterior trunk and both lower extremities 
are given double 9 or 18 per cent and the genitalia 
1 per cent. Evans and Purnell have proposed a formula 
for estimating the amount of fluids required in the 
treatment of burn shock. (9) Although formulas are not 
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foolproof they serve as useful guides for treatment and 
this formula has yielded excellent results in extensive 
clinical trials. It has recently been modified by the Surgic- 
al Research Group in Brooke Army Medical Centre 
San Antonio, Texas (10) and is the one which I would 
recommend because of its simplicity. It states that in the 
first 24 hours after burning, the severely burned patient 
requires 0.5 cc’s of Colloid solution and 1.5 cc’s of 
balanced electrolytic solution per cent body surface 
burned per kilogram of body weight. In addition adults 
require 1,000 or 2,000 cc’s of either an electrolytic 
solution or water to replace insensible loss. This formula 
applies to burns involving up to 50 per cent body 
surface. Those involving more than 50 per cent should 
be calculated as though only 50 per cent had been 
burned. Half of this total fluid is given in the first 8 
hours, and the rest in the next 16 hours. 

In general, adults should not receive more than 
10,000 cc’s of fluid in the first 24 hours regardless of 
the extent of the burn and the body weight. In the 
second 24 hour period fluid requirements are approxi- 
mately one half of those required in the first 24 hours. 
After 28 hours fluids should be supplied mainly by 
mouth. If, however, at any time the patient can tolerate 
fluids by mouth, a chilled solution of sodium bicarbonate 
and sodium chloride rather than water can be reasonably 
well tolerated. 

Plasma, plasma expanders and blood are the 
colloid solutions most commonly used in burns. (11) 
Plasma that is available to the armed forces causes virus 
hepatitus of the homologous serum type in a high per- 
centage of patients and for this reason its use is not 
recommended. Experience with dextran, (12, 13) 
polyvinyl pyrrolidone and the gelatins indicates that 
the colloid effectiveness of these plasma expanders is 
equal or superior to that of plasma. 


Whole blood is rarely required in partial thickness 
burns. When partial thickness injury extends over more 
than 30 per cent of the body surface, some colloid in 
the form of a plasma expander is usually required. 
Whole blood is indicated in full thickness burns of 
more than 20 per cent of the body surface and the 
larger the area of third degree burn or the deeper the 
burn, the more urgent is the need for blood transfusions. 
To what extent, if any, high hematocrit reading con- 
traindicate the use of whole blood, cannot be deter- 
mined. Whole blood can be safely administered when 
the hematocrit is at a level of 60 or below and de- 
creasing, but it must be remembered that a high in- 
creasing hematocrit indicates primarily, the need for 
electrolyte solutions. The need for whole blood is 
particularly striking in cases of deep extensive burns 
when a patient shows signs of peripheral circulatory 
collapse and at the same time has normal or low hemato- 
crit levels and fails to improve when elecrolytes are 
given. 


Electrolyte fluids are given in the form of 10 per 
cent glucose. The more isotonic ringer solution js pro- 
bably better than 0.9 per cent sodium chloride which 
has an excess concentration of electrolytes, particularly 
chlorides. 


The urine output is of extreme importance particu- 
larly in the first few days of treatment of the burned 
casualty. In the more extensively burned patients, it 
is wise, whenever possible, to insert an indwelling 
urethal catheter and measure the hourly output. An 
hourly output of 30 cc’s to 50 cc's is satisfactory while a 
persistent urinary flow of less than 30 cc’s per hour is 
an indication for more rapid administration of fluids. 
On the other hand a urine volume of more than 100 
cc’s per hour indicates that the rate of fluid administra- 
tion should be decreased. Acute renal shutdown is 
relatively rare in burns; however, if reduction in urinary 
output persists in spite of adequate hydration, early 
means of combating acute renal shutdown are indicated. 

After 48 hours, therapy is guided almost exclusively 
by clinical signs and symptoms. Sufficient quantities 
of fluids should be given to assure evidence of clinical 
hydration and surprisingly large quantities of fluids 
may be required to accomplish this. After 48 hours the 
urinary output becomes a totally unreliable sign of the 
adequacy of therapy, for serious water and salt deficits 
may develop in the presence of an adequate urine flow. 
The large quantities of non-protein nitrogenous pro- 
ducts, released from the burned tissues, demand excre- 
tion through the tubules of the kidney and act as osmotic 
diuretics. A fluid Calculator (14) for burns prepared by 
the Baxter Laboratories Inc., Acton, Ontario, and devised 
from data supplied by the Surgical Research Unit, 
Brooke Army Medical Centre, can be obtained free of 
charge by writing. This Calculator includes all the 
necessary data for the early treatment of the severely 
burned patient. 

Potassium excretion is high and subsides slowly 
over a period of weeks. Since severely burned patients 
tolerate only a very limited food intake during the 
first week it is advisable to give potassium by mouth 
beginning on the third or fourth day. Potassium phos- 
phate in orange juice can be given by mouth three or 
four times a day until normal diet is resumed. 

Once shock and fluid imbalance have been cor- 
rected the problem of definitive local therapy to the 
burned area becomes of increasing importance. The 
patient will now be in the emergency hospital having 
been evacuated before, during or after his initial shock 
therapy depending upon the severity of the shock and 
the hour to hour tactical situation. One method of local 
therapy, the occlusive dressing, was introduced by 
Allen & Krock in 1942. With this method, dressings 
should be applied with even resilient compression in 
such a way that there is elimination of dead space and a 
splinting effect. The initial layer of the dressing should 


be gauze lightly inpregnated with petrolatum and the 
dressing should be bulky to provide maximum absorp- 
tion. The time for subsequent dressing change is regu- 
lated by the necessity for keeping the wound as clean 
as possible. 

With the thought in mind that there will be a lack 
of repeated dressings and the personnel to apply them 
in mass casualties, Wallace, (16) Pulaski, (17) Blacker 
(18) and others have experimented widely with the use 
of the exposure method in the treatment of burns. 
Their results have shown that except under certain 
circumstances the exposure treatment gives better 
results than repeated pressure dressings. The exposure 
method consists simply of debriding the burns and then 
leaving them exposed until the wound crusts. 

The obvious objections to this form of treatment 
are that it is difficult to obtain eschar formation in cir- 
cumferential burns of the trunk and that it is not possible 
where co-existing injuries require some form of im- 
mobilization. The advantages of exposure, however, are 
many. The outstanding feature of exposure is the 
effective control of infection. Suppuration is uncommon 
and the unpleasant odor usually associated with in- 
fection in burns is absent. Elimination of infection also 
reduces conversion of partial to full thickness skin loss. 
Deep thermal burns heal spontaneously under cover of 
a good crust and the need for grafting of such areas is 
definitely lessened. Exposure treatment can be rapidly 
accomplished with little effort. It is easily taught, re- 
quiring a minimum of professional man hours and 
eliminates the need of facilities for elaborate aseptic 
technique. Finally, expensive bulky dressings are un- 
necessary. 

It is, therefore, recommended that, following the 
initial coverage with the burn dressing to facilitate 
evacuation and treatment of shock, the exposure method 
of local care be adopted for all burns which permit 
complete exposure without undue difficulty or dis- 
comfort. 

The final step in the treatment of extensive burns is 
grafting. The eschar over the exposed lesion should be 
removed between the 18—30th days. In many cases the 
tissues will have differentiated themselves. Certain 
areas will have epithelized, others will be granulating 
and ready for grafting. 

Split skin and preferably complete coverage taken 
with the Hood Pagett dermatome or modification of 
same is then indicated. When large areas require 
grafting, skin for autografts may not be available. Also 
in some debilitated patients, the removal of the patient's 
own skin may be contraindicated. Temporary closure of 
the wound by a homograft prevents infection and further 
deterioration of the patient by reducing the amount of 
fluid, electrolyte, and protein losses. The advantages 
of postmortem homografts over homografts from living 
donors are obvious. Postmortem homografts may be 
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removed from the body of a deceased person under 
aseptic conditions soon after death, preferably within 
the first six hours. After the skin is removed, it may be 
stored in a refrigerator at approximately 4°C for as 
long as seven to nine days. Disintegration of the homo- 
graft begins about the 2lst day, and the average survival 
time is about 30 days. As the homografts disappear, 
they may be replaced with the patient’s own skin until 
areas of full thickness loss are covered. 


In summary it might be said briefly that in the 
treatment of burns, occurring as a result of mass casual- 
ties, shock should take precedence over local care. A 
rough guide to fluid replacement can be determined 
by the depth of the burn and the extent of the body 
surface involved. 

It is suggested that the one-piece universal pro- 
tective dressing be used as an emergency dressing to 
facilitate evacuation but at the earliest opportunity the 
burned areas should be exposed. It is felt that the 
simplicity of this method makes it the most practical for 
definitive care of mass casualties. 

Full thickness burns should be grafted as soon as 
healthy granulations are present. 


In closing I would like to quote from a recent 
article by Reiss & Artz: (20) 

“The high incidence of thermal injury after the 
atomic explosion at Hiroshima and Nagasaki is a matter 
of record. Thousands of burn casualties may result from 
atomic bombing. It is easy to speak of ‘thousands of 
burn casualties’; it is virtually impossible for anyone 
to conceive of what this means. In our own well-organ- 
ized, well-staffed, and well-equipped research unit, the 
admission of as few as ten seriously burned patients 
imposes a very serious strain on our personnel, equip- 
ment, and operating room space. In preparation for 
possible disaster, the development and stock-piling of 
plasma expanders and of large universal protective 
dressings is unquestionably a step in the right direction. 
Although we have no ready solutions for this enormous 
potential problem, there are two points that are evident 
and in need of repeated emphasis: 1) Research must 
reach the general medical profession if practical bene- 
fits are to be reaped from it. It is not enough that a few 
burn centers accumulate a great wealth of experience 
and knowledge in the management of burns. This 
knowledge must be widely disseminated and made 
available to all physicians. The rudiments of burn care 
as well as the care of other injuries that may result from 
atomic bombing must be thoroughly taught. Perhaps 
such teaching should be initiated at the medical school 
level and sustained through graduate education. Lay- 
men as well as physicians must acquire some grasp of 
this problem, for it is highly likely that the great majority 
of burned patients in the case of disaster would be cared 
for by nonprofessional personnel, at least in the early 
postburn period. 2) Detailed plans for triage of burned 
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patients should be made now, not after disaster has 
struck. Burn centers should be designated throughout 
the country and personnel, supplies, and equipment 
should be allotted to these centers for immediate action 
in case of an emergency. Persons responsible for the 
triage of patients must be designated in every critical 
area. If necessary, selected physicians should be 
trained in the triage and evacuation of patients. Amidst 
chaos, adequate medical care is manifestly impossible. 
Problems of this type are usually best managed in the 
hands of military men who have had abundant field 
medical experience. It is to be hoped that medical men 
in uniform and civilian defense authorities will be able 
to work smoothly in this vital stage of planning. Proper 
planning for the medical administrative management 
of casualties in case of atomic attack can potentially 
forestall the loss of many lives’. 
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Casualty Simulation — 4 New Publication 


Natural disasters or wars are accompanied by 
casualties not normally encountered in everyday liv- 
ing and therefore the training of personnel to deal ef- 
fectively with such situations should be based on 
familiarity with the numbers and various types of wounds 
and injuries which may be sustained. 

The average first aid worker will have had little 
opportunity to observe actual scenes of horror before he 
may be called upon to care for casualties suffering from 
severe injury and mutilation, and the shock of first en- 
counter may seriously affect his work efficiency. 

It is obvious that it will be impossible to indoctrinate 
the individual through observation of actual casualties 
of this nature, so some other method of realistic simula- 
tion must be incorporated into the training scheme. 

To satisfy this need a manual entitled ‘Casualty 
Simulation’’ has been produced by Civil Defence Health 
Services of the Department of National Health and Wel- 
fare and is to be the basis of instruction for Canadians 
in the skill of ‘‘simulating’’ the various types of injuries 
which may be encountered in disaster, as well as 
creating situations which would result in such injuries. 


The Canadian manual, while not the first treatise 
on the subject, employs a technique of colour and design 
believed to be unique and unparalleled in its presenta- 
tion of casualties in the starkest reality. No attempt has 
been made to spare the student from unpleasantness; in 
fact this feature of wounds and their complications has 
been intentionally emphasized. 


The text explains how, through the use of simple 
materials such as plasticine, various colours of grease 
paint, a palette knife, and other items, parts of the body 
may be made to look as if they have been setiously 
injured. The manual is illustrated with colour photo- 
graphs of “simulated’’ fractures, lacerations, wounds, 
dislocations, burns, shock, crushing injuries, frostbite, 


haemorrhage, and intravenous injections, and the reader 
can not fail to be impressed with the realism portrayed 
throughout. 

The production of this manual was recommended 
by a Committee on Casualty Simulation composed of: 
Miss Margaret J. L. MacLaren, Superintendent-in-Chief, 
St. John Ambulance Brigade, Ottawa; Miss Evelyn 
Pepper, Reg. N., Nursing Consultant, Civil Defence 
Health Services; Major Richard Bingham, Director of 
Civil Service Civil Defence, Ottawa; and Dr. Gordon 
Fryer, Medical Consultant, Civil Defence Health Ser- 
vices. 


Credit for the Manual is attributed largely to this 
Committee who wrote the script and expertly simulated 
the casualties illustrated; to Miss Marion Fleming for 
assistance in ‘‘preparing’”’ the casualties; to Mr. C. Ellis 
Kerr, Chief Biological Photographer of the Information 
Services Division and his staff who did the colour re- 
productions of the “simulated casualties’; and to Civil 
Defence workers and others who volunteered to act as 
“casualties’’. 

Four one-week basic courses on Casualty Simulation 
have been conducted to date at the Canadian Civil De- 
fence College, Arnprior, Ontario. Information on future 
courses can be obtained by writing your provincial Civil 
Defence Coordinator. 

This publication will be valuable as a visual aid in 
medical and nursing schools, first aid training and other 
health education programs. 


Except for an initial distribution which has already 
been made to persons trained in this skill through Civil 
Defence auspices, and key persons in medical and 
allied professions, as well as organizations directly con- 
cerned with Civi] Defence Health Services, this manual 
is obtainable only from the office of the Queen’s Printer, 
Ottawa, at a price of $1.00 per copy. 
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TREATMENT OF 
Mechanical injuries 


\ 


by Lt-Col. A. C. Derby, R.C.A.M.C. 
Surgical Specialist, Kingston Military Hospital 


An atomic bomb may be exploded either on one 
of our larger strategic cities or in the field of battle. 
From the standpoint of treatment of the injured, there 
will be a number of differences between these sites of 
explosion. Traumatic cases will probably be more 
numerous in the city explosion because of the greater 
likelihood of injury from falling buildings. In the field 
we will have to deal with the conventional type of warfare 
injuries as well as those produced by the atomic bomb. 
Finally, there will be an organized ready-made scheme 
of evacuation and treatment in the field while in the 
city some type of untried civil defence organization will 
be the only method of triage of casualties. However, 
whatever type of evacuation and treatment is used, it 
will of necessity be based on the military for only in the 
military is there any background or experience in the 
treatment of large numbers of casualties. (1) 

Therefore, before enlarging on the subject of types 
and treatment of wounds which may be sustained in 
an atomic explosion, a brief review of military surgery 
is indicated, so that Canadian doctors, who may have 
to participate in the treatment of large numbers of 
casualties, will have a thorough grounding in principles 
and practice of war surgery. 

War surgery is a branch of traumatic surgery but 
the requisities of the Military surgeon go beyond a 
thorough knowledge of trauma for he must be cognizant 
of the particular problems of treatment and evacuation 
in the field as distinct from the treatment of the traumatic 
problem in the casualty ward of a civilian hospital.(2) 
He must sacrifice his individuality to a greater or lesser 
degree and adhere rigidly to certain tried and proven 
basic principles of war surgery which will do the 
greatest good for the greatest number. On the other 
hand, he must be flexible enough that he can and will 
ruthlessly modify his surgical approach when the 
tactical situation demands. 

Specifically, the military surgeon will be required 
to treat large numbers of casualties under adverse 
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circumstances, and whenever possible, to perform 
necessary surgery within the ‘Golden Period”, an 
arbitrary period of time before a potentially infected 
wound becomes an infected one. This may be effected 
by establishing first aid and evacuation facilities as 
close as possible to the forward defended position so 
that casualties can be brought back to surgical care 
quickly and in the best conditions possible. This again 
means the organization of surgical units (3,4,) as far 
forward as safety will permit so that the lines of evacua- 
tion can be reduced to a minimum. It will readily be 
appreciated that these hospitals, of necessity, must be 
sufficiently mobile so that they can follow closely the 
most fluid type of warfare, and to this end, equipment 
and supplies must be kept to a minimum. The sacrificing 
of equipment to facilitate mobility will be reflected in a 
limitation of post operative beds strength in these 
forward surgical hospitals thus necessitating larger and 
relatively fixed hospitals in the rear areas for early 
evacuation. Finally, hospitals will be needed in the 
“Zone of Interior’’ (such as our D.V.A. and Military 
Hospitals in Canada) for definitive care to the most 
seriously wounded. Thus there are three distinct levels 
of treatment in Military Surgery, each one serving an 
entirely different function and each being of equal 
importance. 


The main purpose of the forward surgical unit is 
resuscitation, the arrest of haemorrhage and the pre- 
vention of infection. This entails adequate debridement 
of wounds with the removal of dead and contaminated 
skin, subcutaneous tissue, muscle and bone with minimal 
reparative surgery to structures deep to skin with the 
exception of those organs which need surgery for 
maintenance of life and limb, as a ruptured small bowel 
or a severed popliteal artery. Once debrided, wounds 
are left open for delayed primary closure.(5,6) 


Because of the need for mobility the surgical poten- 
tial of any one of the forward hospitals will be limited, 
thus necessitating rigid selection of cases for immediate 


care. Although this selection will be elastic depending 
on the work load, nevertheless, sound surgical judgment 
will be required to decide which cases are the most 
worthy of treatment. Finally, to keep post operative 
beds available, early evacuation will be mandatory, 
selecting only those cases which travel well. 

The next level of care, at base hospital, is again of 
a different nature. It is directed towards the closure of 
the previously debrided wounds and the preparation of 
the seriously wounded for evacuation to Zone of Interior. 
Wounds are closed by undermining and direct suturing, 
by rotating flap, by split skin grafts and other recognized 
methods. Preparation of the seriously wounded for 
evacuation involves stabilization of nutritional defici- 
ences, treatment of infection, immobilization of fractures 
and other corrective measures to facilitate the long 
journey.(7) 


DEBRIDEMENT OF WOUND 


The final stage in this fractional care of the seriously 
wounded is given in our DVA and Military Hospitals in 
Canada. Here nerves are sutured, colostomies are 
closed, tendons are repaired and definitive orthopaedic 
procedures are carried out. 

To emphasize the importance of each of these 
levels of care, let us follow the treatment of a severed 
nerve through these three surgical units. (8,9,10,11) 
No definitive care is given per se to the severed nerve at 
time of primary surgery. The condition of the nerve is 
noted recording whether it is contused or partially or 
completely severed, and whether or not there is loss of 
sensory and motor function as a result of injury. At base 
hospital we do no more to the wound, complicated by a 
severed nerve, except secondary closure of skin. Post 
operative care must include galvanic stimulation of 
denervated muscle, splinting to prevent over-stretching 
of paralyzed muscles and physiotherapy to prevent 
joint stiffness. 


The definitive care of the severed nerve is reserved 
for the Zone of Interior. Here, finally, restoration 
of nerve function is attempted by the various recognized 
methods of peripheral nerve surgery. 

This may seem a cumbersome and round about 
method of arriving at definitive care. However, it is the 
experience of all military surgeons that this staged 
surgical treatment cannot be short circuited and further, 
any attempt to speed up the care results in trouble. 
Nerve repair at the time of forward or base hospital 
surgery has produced universally poor results; aside 
from infection and the problem of over stretching of 
an anastomosis site during evacuation or additional 
surgery, there is the real problem of knowing at what 
level the proximal end of the nerve is viable since defini- 
tion does not occur in the immediate post wounding 
period. 
Although the definitive surgery is done in Zone of 
Interior, a good result is only possible if initial and 
secondary surgery have been properly done. If the 
debridement is delayed or inadequate then at secondary 
surgery, further debridement will be necessary delaying 
the closure of the wound. If, again, delay in evacuation 
to Canada occurs, the patient, on arrival, will have 
passed the optimum time for nerve repair. 

It should now become more apparent to you how 
important each level along the chain of evacuation 
becomes — for the final success in the treatment of a 
severed nerve depends equally on the initial debride- 
ment in the forward area, the delayed primary closure 
at base and finally the excellency of peripheral nerve 
surgery in Zone of Interior. 

With the above as a background, perhaps we might 
go on to speak about the problems of treatment of trau- 
matic cases as we attempt to visualize them in an atomic 
bomb explosion. 

An atomic or thermo nuclear explosion will cause 
casualties from blast, heat and radiation. It is estimated 
that about 50 per cent of the living casualties will be 
suffering from burns—50 per cent from mechanical 
injuries—50 per cent from radiation. Many would have 
more than one type of injury which is the reason that 
the total is over 100 per cent. One-third would have 
minor injuries, one-third moderately severe injuries and 
the remainder severe.(12) 

The types of traumatic cases that occur in an atomic 
bomb explosion differ markedly from those resulting 
from the conventional weapons. Whereas in a war of 
artillery, mortars, mines and small arms, the wounds 
are produced by penetrating metallic foreign bodies, 
the wounds in an atomic explosion are the result of 
blast and the trauma of falling buildings, trees and 
flying boulders, complicated by burns or irradiation 
syndrome. 


Shirabe (13) found in a survey of 800 survivors 
from Nagasaki that the majority of the cases were crush 
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injuries, contusions, abrasions, lacerations, sprains and 
simple fractures. The blast injuries will not be great. 


Contrary to expectations, atomic bombs have not 
produced many primary blast casualties as those affected 
within 1000 feet of ground zero will be fatal. The lethal 
blast radius will be markedly increased in a thermo 
nuclear explosion. 

It can be presumed that a large number of the 
traumatic cases will be of a minor nature and that the 
majority of the more serious cases will be open and 
closed wounds of the extremities, multiple wounds, 
wounds complicated by burns or irradiation syndrome, 
and less frequently, open and closed wounds of the 
head, chest and abdomen. 

For the sake of realism and for a better understand- 
ing of the magnitude of the effect on life and limb, let 
us assume that a megaton bomb has been dropped on 
one of the larger Canadian cities producing some 
250,000 living casualties. Presuming 50 per cent to be 
traumatic cases, then there will be well over 100,000 
casualties to treat. 

It is difficult to visualize the state of confusion 
which will exist in any functioning medical unit shortly 
after the blast occurs. Certainly it will not be the ordered 
routine which generally prevails in most instances in 
convential warfare. 

Our troops were bombed by the Allies in Normandy 
on 2 occasions in early August, 1944. On each occasion 
our casualty clearing station, a unit doing forward 
surgery, set up outside Caen, was overwhelmed. In 
a short period the casualties overflowed the admission 
and resuscitation tents and soon the meadow adjoining 
our unit was filled with stretchers. It was absolutely 
impossible for our small staff to deal with this large 
group of wounded. Casualties died for lack of care, from 
exsanguination, for lack of pressure dressing or tour- 
niquet, for need of a needle in a chest to relieve a haemo 
pneumo thorax or tension pneumo thorax, from asphyxia 
for lack of an airway and from shock for lack of im- 
mobilization of a severe fracture. How much worse the 
problem and more profound the confusion in a sudden 
atomic explosion! All Canadian Doctors should be 
thoroughly cognizant of the means of dealing with the 
battle casualty, to be able to delve beyond the grime 
and dirt of battle to recognize impending death and 
know how to treat it. 

In Korea there was a mortality rate of less than 
3 per cent in those casualties who were fortunate enough 
to reach the medical chain of evacuation. (14) There 
were many reasons why this remarkably low figure was 
attained and not the least of these were that casualties 
arrived for their forward surgery in remarkably good 
time and that on arrival there was plenty of help and 
adequate equipment to deal with their wounds. This low 
mortality figure, however, reflects only a part of the 
improvement in surgical care in the Korean incident. 
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The first consideration in treating casualties is the 
saving of life; and of almost equal importance is the 
saving of limb. In the Korean incident, there was also 
a marked improvement in the degree of permanent 
disability resulting from wounds. Let us take an example. 

One of the most serious problems that confronted 
the surgeon in World War 1 and World War II was that 
of the peripheral vascular injury. Mason Brown (15) in 
Great Britain, and Debakey and Simeone (16) in United 
States, at the end of World War II, reported a 50 per 
cent amputation rate as a result of injury to critical 
peripheral arteries. The American Army sent out 
research teams to Korea who had had special training in 
vascular surgery. All vascular problems were referred 
to these surgeons who received these casualties early 
and had sufficient time to do the delicate anastomoses 
and grafts necessary to restore arterial continuity. They 
reported an 1l per cent (17,18) amputation rate in 
wounds of critical periplural arteries. Although their 
series was relatively small, it is nevertheless significant. 

This reference to the improvement in mortality and 
disability figures from Korea is cited only to emphasize 
the importance of early evacuation, unlimited equipment 
and abundant surgical care. 


It is quite obvious that the same standard of treat- 
ment given in World War II and Korea cannot possibly 
be maintained for the large number of casualties which 
would result from an atomic bomb explosion. 

In such a disaster there will be marked limitation of 
evacuation facilities with prolonged lag periods. Equip- 
ment will be sadly lacking and surgical potential will be 
reduced to a minimum. 

If we must deviate from the high standard of care 
extended to the casualty in World War II and Korea, 
what alternate plan can be adopted and what will be 
the results? 


: MULTIPLE SHELL WOUND WITH COMPOUND" FRACTURE 


Our revised thinking must commence as soon as 
the casualties are brought to the first medical unit which 
is functioning. In the Civil Defence Plan this is the First 
Aid Station. 

An early accurate diagnosis of the problem, with 
proper first aid measures will alleviate work further 
along the evacuation chain. In this way, the less serious 
burns and traumatic cases, which will constitute about 
one-third of the injured, can be removed early from the 
already over committed evacuation chain. Since they 
will require no active or urgent treatment, they can be 
sent to nearby shelters for the homeless. (19) At this 
level, whenever possible, Penicillin for the infected or 
potentially infected case is initiated as a prophylactic 
injection. An oily suspension containing 300,000 units 
of procaine Penicillin G and 100,000 units of crystalline 
G should be given daily. 

Military personnel will receive 1 CC of tetanus 
toxoid and civilians, 1500-3000 units of tetanus anti 
toxin. These should be repeated weekly until the risk 
of anaerobic infection is considered to be past. In a 
potentially gangrenous limb the patient should receive 
9,000 units daily of Welchi Anti Toxin in a poly valent 
serum as a prophylactic measure, along with 1 CC of 
procaine Penicillin. 

The accurate selection of cases for evacuation to 
emergency hospital will greatly reduce the work load 
upon the very meagre surgical potential available in 
such a disaster. In the imaginary atomic explosion it 
was speculated that there would be over 100,000 
traumatic casualties with an equal number of burns. 
Thus, in spite of rigid selection, overwhelming numbers 
of gravely injured patients would soon be pouring into 
every established emergency hospital. 

After participating in two wars, I have never 
ceased to wonder at the nonchalance with which 
severely wounded patients are handled in an Advanced 
Surgical Centre: how, within a matter of a few hours, a 
shell pocked grain field can be converted into a life 
saving major surgical hospital by a few pieces of canvas 
and a few trucks filled with equipment. In a matter of 
minutes, twenty casualties, all seriously injured, can be 
lying on stretchers in the resuscitation tent with active 
treatment of their shock being carried out in an orderly 
fashion by no more than two doctors and their small 
group of orderlies. It is particularly interesting if one 
realizes that any three of these casualties would throw 
the outpatient department of any of our larger city 
hospitals into complete confusion. The reason why this 
ordered routine is possible in the field is because re- 
suscitation is recognized as a necessary step before 
surgery and a special ward with all the necessary 
equipment is set aside for just this purpose. All shocked 
patients are evaluated and treated in this ward before 
surgery is anticipated. The diagnosis is made here, 
dressings are changed, wounds are noted, X-rays are 


ordered, antibiotics and anti sera are given and a graphic 
chart of the patient's temperature, pulse, respirations 
and blood pressure is initialled. Thus the recognition 
of the necessity for adequate, unhurried organized res- 
uscitation is a fundamental principle in the initial treat- 
ment of the war injured. 

Modern thinking is too prone to reflect the premise 
that replacement of blood volume is synonomous with 
the treatment of shock. No one will doubt the return of 
an adequate circulation is of prime importance in the 
relief of shock but one must not neglect the other patho- 
physiological changes which have occurred as a result 
of the wound and must be corrected before resuscitation 
is possible. 

A patient is admitted with a severe penetrating 
chest wound. He will undoubtedly be shocked, often 
profoundly so, with an almost imperceptible pulse and 
markedly reduced blood pressure. This man’s blood 
volume has been reduced but the first consideration in 
treating his shock is not to pour fluids into him but 
rather to correct the upset in his cardiorespiratory 
pathology as a result of the wound. 

This patient will be dyspnoeic and cyanosed as a 
result of a haemo-or haemopneumo thorax. (20) To 
correct this anoxia he must first be given oxygen by mask 
followed by aspiration to keep it free from blood and air 
to allow his lung to expand. Respiratory excursion can 
be increased by posturing and by morphia and procaine 
injection of involved intercostal nerves to relieve pain. 
Resuscitation will progress very rapidly with the im- 
provement of anoxia. Fluid replacement should be 
limited generally to the amount of blood aspirated from 
the chest. 

All doctors are familiar with the compound fractures 
of the femur without compromise of blood supply. If 
these patients have had to travel any distance without 
splinting they are inevitably profoundly shocked. 
Similarly, if pain is relieved early by morphia and 
splinting, shock may often be absent. Here again, shock 
is primarily a result of pain and lack of immobilization 
of fracture bone ends, not loss of blood volume. 

The intravenous fluid of choice, as in all shocked 
battle casualties, is whole blood; in the field, group O, 
RH positive blood is used. (21) Blood is given freely by 
the intravenous route and in the more severely shocked 
patients, multiple transfusions are given at one time. 
There probably is a place for intra arterial transfusions 
in the profoundly shocked, who continue to bleed 
profusely or in those casualties who cannot be resus- 
citated by multiple intravenous transfusions. 

It will be obvious that our available blood supply 
will be but a drop in the bucket in an atomic explosion. 
If we then hope to resuscitate any appreciable number 
of the shocked casualties there must be a stockpiling 
of plasma expanders in far greater quantities than pre- 
sently exist. 
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Thought is also being given to the use of the gang- 
lion blocking and diencephalon blocking drugs for 
their prolonged analgesic effect, reduction in metabolic 
requirements and prevention of excessive vasocon- 
striction where resuscitation and surgery may be 
delayed. (22) 

Resuscitation is continued until the blood pressure 
is above 100 with a pulse pressure of 30 or better and 
a pulse under 100. It is only when active energetic 
resuscitation measures fail that we take the patient to 
the operating room as a last resort. (23) 


EVULSIVE WOUND--SECONDARY EFFECT OF BLAST 


The question now arises as to which cases should 
be operated upon in the emergency hospital. It is only 
realistic to assume that it will be possible to extend 
early surgery to only a handful of even the most de- 
serving cases. As mentioned before, past wars have 
shown that reduction in mortality has been achieved by 
early surgery. It will unfortunately be our problem in 
future wars to reduce mortality, as much as possible, 
in the face of surgical delay or denial. 

Let us now review the serious traumatic cases in the 
light of limited surgical potential. What results can we 
expect by denial of surgery? What conservative methods 
are available and which, of all the wounds, are most in 
need of early surgery? 

The severe sprain, contusion, lacerations and closed 
fractures which arrive at emergency hospital need little 
initial care unless they are complicated by burns or 
severe shock. Relief of pain by drugs and immobilization 
will suffice. (24) With closed fractures or even the type 
of compound fracture in which the skin is broken over 
the fracture, but the bone is not protruding, treatment 
can be delayed for days or weeks without any great 
detelerious effect provided there is adequate antibiotic 
coverage and proper immobilization of the fractured 
bone ends. 
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The treatment of closed head injuries is generally 
conservative. (ll) The indications for surgical inter- 
ference are specific and very limited. Both closed and 
open head injuries travel well and can be dealt with 
by neuro-surgical teams at a distance provided an 
adequate airway is maintained during evacuation. Open 
head injuries decompress themselves and if surgery is 
delayed many of these cases can wait with adequate 
first aid including antibiotics and occlusion dressings. 

On the whole, the care of blast injuries is conserva- 
tive. (25) A ruptured eardrum is protected against 
infection. A blast chest manifest by dyspnoea, chest 
moisture and haemoptosis is treated symptomically with 
sedation, rest and oxygen. Caution must be exerted to 
avoid precipitating oedema with over zealous venoclysis 
or injudicious use of anaesthesia. Abdominal blast in- 
juries must be observed for the occasional case compli- 
cated by a ruptured hollow viscus, infarction or per- 
sistent haemorrhage. 

A combined result of burns and mechanical injury 
poses a difficult problem. Each lesion must be considered 
on its own merits. For example, a combined full thickness 
burn of the leg and a simple fractured femur can be 
treated by debridement of the burns and the whole leg 
immobilized in a plastic spica. 

Casualties with open and closed wounds of the 
abdomen with involvement of solid or hollow viscus are 
shocked and ill. This applies also to cases with pene- 
trating open and closed wounds of the chest. These 
cases travel poorly and lapse back into shock unless 
treated early. 

* All severe belly and chest wounds whether open 
or closed should be extended surgery whenever possible. 
If the circumstances are so extenuating that surgery is 
delayed for a prolonged period, everything may still 
not be lost. By adequate resuscitation and antibiotic 
coverage, by repeated aspiration of a haemopneumo 
thorax or the application of an occlusive dressing over 
a sucking chest wound, many chest wounds can be 
kept alive for an indefinite period without surgery. 

Belly wounds are more serious. The excellent 
results reported on conservative treatment of perforated 
peptic ulcers by Seeley (26) and others, however, makes 
one wonder if, by continuous gastric or intestinal de- 
compression, re-establishing of acid base balance and 
wide spectum intravenous antibiotic coverage, a goodly 
percentage of the perforation of the stomach, small 
bowel and solid visci could not be saved, in a dire 
emergency, by conservative treatment. 

An attempt must also be made to at least resuscitate 
all other profoundly shocked patients from other causes 
and extend surgery to them if it is at all possible. If time 
is of the essence then there will be only time for life 
saving surgery. Surgical technique must be modified 
so that operating time will be reduced to a minimum. 
Debridements must be limited to adequate drainage. 
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This, of course, is not ideal, but it will insure that 
infection, when it does occur, will be localized to the 
site of the injury. Even the most major vessels should be 
ligated rather than attempt time-consuming primary 
arterial suture or vein graft. Those extremities where 
the chance of survival is small should be amputated and 
technique in the belly and chest modified to save time. 

Finally, there was yet another interesting facet of 
trauma which was investigated and treated in Korea, 
namely acute renel insufficiency. 

The problem of acute renal shutdown was re- 
cognized in World War 2. It was associated early with 
the crush syndrome, but later it was found to be as- 
sociated with any traumatic case where the injury was 
severe enough to produce extensive tissue damage and 
shock, sutficient to cause extended periods of hypoten- 
sion. (27) The renal lesion consists of more or less 
obvious degeneration or actual necrosis of groups of 
cells or even of the entire tubular wall. Within the 
lumen are found casts of a heme compound as well as 
protein casts. 


Tubular regeneration is relatively rapid and if 
these patients can withstand the sequela of anuria, 
kidney function will return in 7 to 10 days. Death in the 
anuric patient is due to a number of causes: 

1. Uraemia with N.P.N. of 250 mgms per cent or 

over. 

2. Severe electrolyte imbalance, more specifically, 
high serum potassium with associated myocardial 
toxicity. 

3. Pulmonary oedema from over hydration. 

4. Intercurrent infection and wound dehiscences. 

The early recognition of this complication is neces- 
sary for successful treatment. For that reason the Ameri- 
can Army, early in the Korean War, established a 


renal centre in a forward hospital within easy flying 
distance of each hospital doing initial surgery. All 
cases of impending renal shutdown were evacuated to 
this centre, where there were complete facilities to 
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thoroughly treat these patients. These facilities included 
the complete laboratory equipment for electrolyte and 
blood chemistry studies and an artificial kidney. 

During the 2 year period that the renal centre 
functioned, 50 per cent of the cases referred were 
cured by conservative treatment. (28, 29) The other 
50 per cent required dialysis and of these 25 per cent 
were saved. This 75 per cent salvage rate is remarkable 
considering the gravity of the presenting problem. 

As a result, the use of the renal centre has been 
accepted as a necessary part of the army in the field. 
If its use can be justified in a war where conventional 
weapons are used, of how much more value it will be 
with an atomic explosion. Surely the massive burns, the 
crushing injuries, the delayed surgery and the prolonged 
and profound shock will of necessity result in an in- 
creasing number of cases of renal shutdown. 

In summary, some of the problems we can expect in 
the treatment of trauma-en-masse have been presented. 

The principles of military surgery have been 
reviewed. It is suggested that with a basic understanding 
of the practice of military surgery, Canadian doctors 
will be better able to deal with large numbers of casual- 
ties. 

The importance of intelligent first aid, organized 
resuscitation and fractional surgical care has been 
emphasized. 

Because of overwhelming numbers of injured 
patients our meagre medical potential must be used to 
the best advantage. It is proposed that to do the greatest 
good for the greatest number we must ruthlessly exclude 
all hopeless cases on the one hand and on the other not 
waste time on the minor injured. 
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Where early surgery is to be delayed or denied, 


the methods and results of conservative treatment have 
been postulated. 
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INDUSTRIAL NURSING 


© 


A SOUTH AFRICAN EXPERIMENT 


By Cecily F. Pike 


Sister: Industrial Section 
Institute of Family and Community Health, 
Union Health Department, Durban 


The rapid development of secondary industry in 
South Africa in the last 20 years has put a new com- 
plexion on the face of the country. This extension of 
industrialization is clearly shown in the figures of in- 
dustrial population. Between 1932 and 1951 (the latest 
year for which figures are available) the number of 
Europeans employed in industry increased 293 per 
cent while the number of non-Europeans employed 
increased 518 per cent. Very few industrial concerns 
provide a health service for workers, such services as 
are provided being usually of an emergency, curative 
or first aid nature. A small percentage provide a nurse 
only and a smaller number a part-time medical officer, 
or a doctor on call for emergency purposes. 

The Industrial Health Centre (an integral unit of 
The Institute of Family and Community Health) has been 
allowed to establish a more extensive service in a few 
Durban factories for experimental and study purposes. 
The unit consists of a medical officer, one European 
sister and two Bantu sisters, and Bantu health educators. 
It has offered a preventive and Health Education Service 
for all workers, plus a curative service for non-Europeans. 
This has resulted in a substantial reduction in absen- 
teeism, has raised worker- morale and has widened 
management's understanding of worker health problems. 

The industrial nurse plays an important role by 
treading impartially the path between the management 
and the workers. 

No one anywhere in the factory works as close to 
the workers or knows them as well as the Nurse; and 
it is here that the African Nurse is so important. She has 
an insight into and an understanding of problems 
peculiar to Native workers, their traditions, superstitions, 
witchcraft, and habits relating to health matters; there 
are many problems in this connection which they will 
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not divulge to an European and which are in any case 
foreign to European understanding. She can bring 
modern health work to them in their own social context. 
Many examples can be given where the African Nurse 
has persuaded ‘Inyangas’ and suspicious workers to 
accept time-and health- saving medical attention where 
the European Staff has failed. 

The nurse must recognize the fact that the manage- 
ment’s first interest is production and the worker’s, 
in his job. She must not allow production at the expense 
of the worker nor allow a worker to cling toa job which 
affects his health detrimentally. Thus an industrial nurse 
needs, apart from a thorough knowledge of nursing prin- 
ciples and procedures, knowledge of occupational dis- 
eases and hazards, also the effects of the interplay of 
personalities, she must have the ability to organize and 
to inspire confidences, establish rapport and maintain 
good human relations. She needs to know the social 
and cultural patterns of the nationality and how these 
may influence dietary and health habits, and physical 
and emotional needs. She must keep an open mind and 
not allow herself to be prejudiced. She must plan and 
fight for the best health interest of the entire factory, 
without fear or favour. The nurse does as much of her 
preventive work in the factory as in the consulting-room 
and should know the plant and what every worker's job 
is. 

This unit has now worked in engineering, chemical, 
textile and woodworking industries, and has had a 
fairly wide experience among different categories of 
work people; among European men and women, 
Colonial men and women and Indian and Native men. 
Nursing Procedures 

I feel it is therefore worth describing in some 
detail, as a guide for nurses who may go into industry, 
the nursing procedures that have been developed by 
the Industrial Health Centre in developing a service to 
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these workers’ needs. The basis of the service that has 
been developed is a periodic health examination of 
each worker, which includes clinical, laboratory, nutri- 
tional and psycho-somatic assessments, and I will start 
at that point. 


Periodic Health Examination 

The part played by the Industrial Health Centre 
nurse: 

(1) A Personal History is taken of the worker on his 
current record card and records his birthplace and 
date of birth, his family history with regard to sickness 
and death, and his own upbringing in that family; 
diseases, operations, or injuries which the worker may 
have had are recorded, and also his educational standard 
and recreational interests. These records show just what 
type of work the employee has been doing. The patient 
tells his own story by the use of the Cornell Medical 
Index for history taking. This is a series of 196 questions 
on personal health history, feelings and attitudes which 
require a ‘‘yes’’ or “no” answer. We find that by its 
use we get a detailed history of the patient's past illnesses 
and also a valuable pointer to his personality. On the 
same record is included height, weight, vision, blood 
pressure, and results of the urine, stool, blood and 
serology tests. 

The nurse can be of real service to the physician if, 
while preparing the patient for examination, she talks 
freely with him and puts him at ease. Sometimes a 
friendly talk will bring out facts which the worker would 
not ordinarily tell the physician. 

If the worker seeks help or his background indicates 
a need, the nurse may interview other members of the 
family, and give advice on general health, diet and 
cleanliness, with particular emphasis on the expectant 
mother, the mother and baby or any children in the 
family. 

We have found in our absentee studies that a great 
cause of absence is sickness in the worker's family; 
among European women the figure is 50 per cent of all 
absenteeism, and among Native workers 20 per cent. 
We have, therefore, when possible, linked family 
health with at-work diagnosis and treatment. 

(2) A Diet History is taken from all workers, many 
of whom come to work with very little or no breakfast, 
and may be undernourished. The objective of the in- 
dustrial nurse as health educator is to give the worker 
the knowledge for a better diet, the body's requirements, 
and the foods that meet these demands; and the daily 
dietary pattern that supplies all the essentials. The 
lower paid worker and the Native are helped to select 
foods that will give adequate protection at a low cost. 
Special attention is paid to the worker exposed to disease 
hazards. The sedentary worker is advised of the perils 
of obesity and overfeeding. The canteen supervisors are 
kept advised of foods the workers’ health requires, and 
of the changing demands created by the Nurse’s advice. 
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(3) Workers are Tuberculin-tested by the nurses, 
and at repeat examination, those previously negative 
are again tested. Conversion from negative to positive is 
an indication of infection by tubercle bacillus and pre- 
supposes the possibility of an at-work infection which 
should be investigated. Cases showing a conversion are 
X-rayed and kept under supervision. 


Treatment and Follow-up 

Routine treatments for conditions which it is possible 
to cure at work, without the worker losing time, are 
formalized in the Health Centre treatment book; this 
simplifies the nurse’s part in treatment and follow-up. 
If the case is referred to another doctor (e.g. in the 
case of the European, his private practitioner) ap- 
pointments are made and the necessary off-duty ar- 


ranged. If necessary, light duty is arranged on a man’s 
return to work after an illness. Records of all sick ab- 
sences—and their causes— are kept for each worker. 

In the following instances the nurse has to play a 
most active role, e.g.: 

(a) Personal Cleanliness: The treatment and pre- 
vention of pediculosis, and scabies (both family-centred 
diseases). Frequently advice on personal cleanliness, 
the availability and use of soap, the cleaning and care 
of the teeth has to be given tactfully. 

(b) Venereal infections: Venereal infections are 
prevalent among industrial workers and besides carrying 
out early at-work treatment the nurse can interpret 
to the patient, means of control and the risk to the family. 
Sufferers are always pressed for information about 
contacts who are either treated or referred to the local 
special clinic. 

(c) Feet: If safety shoes are not required, the nurse 
recommends the best type of shoe for standing and 
walking; workers are cautioned against the dangers 
of wearing ill-fitting and old shoes. Most workers wear 
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quite unsuitable footwear to work and in consequence 
suffer from corns and callouses. Very common and most 
crippling are plantar warts, which we have found in 
up to 20 per cent of Native workers. Their care is time- 
consuming, frequently unpleasant, but most rewarding 
in results. 

Another common cause of painful feet is obesity; 
these workers are advised to reduce weight and given 
suitable diets. The care of feet, both preventive and 
therapeutic, takes a lot of any industrial nurse’s time. 
In factories, minor foot complaints assume an importance 
far beyond their medical seriousness. 

(d) An expectant mother is a person to be parti- 
cularly cared for in industry. Diet and ante-natal advice 
is given and if her job involves straining and lifting 
the nurse can recommend her to a lighter job. Statutory 
limitations on the employment of pregnant women must 
be observed. 

(e) Tuberculosis: The nurse must be constantly 
on the watch for any early signs, e.g. loss of weight, 
persistent cough, fatigue or other symptoms which 
might be danger signals of this disease. Such suspicious 
cases are referred to the doctor. They are also advised 
to supplement their diet with milk and other dairy 
products and to take sufficient rest. The diet of women 
tuberculotics must be watched because of their objec- 
tion to putting on weight on the necessary supplements. 

Non-infectious cases are treated at work in associa- 
tion with the local tuberculosis medical officer; patients 
returning to work after hospitalization are also treated 
under medical supervision. In these cases the nurse plans 
with the management for lighter duties or an outdoor 
job. The worker or his family who are contacts are 
advised, watched and X-rayed regularly. 


Other Considerations 

Apart from the health examination, other consider- 
ations of great importance in industrial nursing are:— 

(1) Injuries at Work: A nurse in industry needs 
to equip her department to give competent first aid 
for on-the-job injuries. A useful guide is the accident 
record, which shows the most common types of accidents 
and the Department in which they occur. Where 
possible, equipment is erected in the more dangerous 
departments for immediate treatment to the injury before 
reaching the first aid room. We treat all wounds as 
infected, under aseptic conditions, thus largely elim- 
inating secondary infection. As a result we never see 
those secondary infections stated to occur in about 
10 per cent of industrial wounds. The more serious 
injuries are sent to hospital. 

The more obvious accidents have been diminished 
in industrial organizations through careful guarding of 
all machinery, and other measures, e.g. the use of 
protective appliances, such as goggles, gloves and 
respirators. Their use must be supervised continually 
and both management and worker kept up to the mark 


in their maintenance and use. Accidents due to the 
human element are considered by the physician and 
the nurse because these accidents can frequently be 
traced to the poor physical condition of the worker, 
home worries, financial strain, or similar conditions 
which may make him accident-prone. 

We have found the introduction of health services 
to be followed by a great reduction in accidents. 


(2) Occupational Dermatitis: To avoid this hazard, 
employees are told not to neglect proper cleansing of 
the skin and frequent changing of clothes. They are 
warned against using solvents to remove grease. Where 
necessary barrier creams are recommended or intro- 
duced. The employment of workers with known sen- 
sitivities is supervised; this may involve negotiations 
with the management. 

(3) The Chronically Sick Worker: (a) Care is taken 
that cardiac cases work within the limits of their physical 
capacity, and they are kept under supervision. (b) The 
nurse knows the employees who have diabetes, and 
also the doctor’s orders for emergency care. (c) Epilep- 
tics can only work if conditions of employment include 
safeguards and protection from moving machinery, and 
on jobs that require no climbing. The nurse gives 
immediate first aid treatment to a worker if he has a 
convulsion, and removes him to a place of privacy. She 
ensures that he is taking his anti-convulsant drugs. 

(4) Food Handlers: In addition to the physical 
health examination, all food handlers are screened to 
eliminate carriers of typhoid and other communicable 
bowel diseases. 


The African Nurse in Industry 

Experience in this unit has shown that once African 
nurses have been trained in the necessary procedures 
and routine, they carry out their duties in a competent 
manner with a minimum of supervision. Their employ- 
ment in dealing with their own people carries certain 
advantages; they understand their own people; know 
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how to win their confidence; errors of interpretation 
are minimized; and workers feel that the nurse will 
take a sympathetic view of their ideas about health and 
illness. It must not be expected, however, that any 
African nurse, any more than any European nurse, can 
walk straight into an Industrial unit and be competent, 
for a certain amount of initiation into, and training in, 
the special procedures and mental climate of industry is 
necessary. 

In an address, Miss J. McLarty, (a former matron of 
the Baragwanath Hospital) after a tour of African Hos- 
pitals, said: ‘The pattern of training for health services 
in South Africa depends on whether non-European 
nurses in the Union are steadfast in maintaining the 
highest ideals of nursing. If you fail it will mean inferior 
standards throughout Africa. This is not going to happen 
because you know the way you should go”. I have 
found African nurses in industry to justify Miss McLarty’s 
expectation. 

The African nurses of this Industrial Health Centre 


have been fully accepted by factory managements and 
have, in fact, received commendary approval. 
Conclusion. 

A competent industrial nurse can and should 
contribute to the welfare of workers, and to the smooth 
functioning of the whole organization through her 
skilled attention to the human factor in the combination 
of men, money, machines, and materials, that make up 
modern industry. She is the key member of the health 
team. Not every factory can afford a full time doctor, 
but most can afford a full time nurse working under a 
part time doctor. 

Trends and the whole philosophy of nursing are 
changing. Modern therapy has freed the nurse for 
greater employment in preventive work, and the eco- 
nomically critical field in industry offers to the nurse 
a rewarding and satisfying task. 

Many thanks are due to the Secretary for Health 
for allowing me to publish this article, and my colleagues 
at the Institute for their criticism. 


The British Occupational Hygiene Society 


The British Occupational Hygiene Society was 
formed, on the 27th April, 1953, to promote the science 
of occupational hygiene by bringing together persons 
who are working in that field. 

It is concerned with the maintenance of the full 
bodily efficiency, well-being and safety of men and 
women at work. Thus, its sphere embraces not only the 
prevention of recognizable diseases, but also the appli- 
cation of biological laws to the management of work. It 
includes the study of the effects of the working environ- 
ment--the temperature, humidity and ventilation of the 
workplace, lighting and noise, exposure to radioactive 
materials and to dust and other atmospheric pollution 
the arrangement of industrial tasks, the design of 
machines, the arrangement of work spells and of such 
psychological matters as the adjustment of the worker 
to his vocation or his working group. Both the practice of 
occupational hygiene and research into the problems call 
for the services of people trained in many professions. 
These involve the various branches of medical science, as 
well as chemistry, physics, engineering and psychology. 

In both research and the application of its results, 
occupational hygiene calls for teamwork in a high 
degree, and the Society will serve its purpose by helping 
people in the various professions to keep in touch with 
one another. 

One of the most important activities of the Society 
will be the holding of scientific conferences at which 
papers will be read and discussed. Conferences will be 
open to non-members as well as members. Until such 
time as the Society may publish its own journal, it is 
hoped that suitable papers will be published in the 
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appropriate established journals, and that it will be 
possible to produce reports of the Society’s meetings, 
either in the form of duplicated summaries or as reprints 
from journals. 

At present conferences are held at the end of Octo- 
ber (or beginning of November) and in April. In addition 
it is intended to hold two ordinary scientific meetings 
per annum. Each conference consists of lectures by 
recognized experts in one particular field designed to 
give an up-to-date conspectus of knowledge in that field; 
conferences last for a whole day. Ordinary scientific 
meetings, which occupy an afternoon only, will give an 
opportunity for the presentation of demonstrations and 
short scientific communications covering many fields. 

The Society's constitution provides that persons 
interested in promoting the science of occupational 
hygiene may be elected members. The election of mem- 
bers, whose application must be sponsored by two mem- 
bers of the Society, is undertaken by the Executive Com- 
mittee. Applicants for membership should be, at the 
time of application, engaged in occupational hygiene for 
a considerable part of their time, or have been so en- 
gaged in the past for a number of years; usually appli- 
cants will be expected to be in possession of a university 
degree or similar professional qualification. The annual 
subscription is two guineas, and the membership year 
begins on the lst May. 

The Hon. Secretary of the Society, who will be 
pleased to give any further information, is Mr. Peter 
C. G. Isaac, Public Health Engineering Section, De- 
partment of Civil Engineering, King’s College, New- 
castle upon Tyne. 
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